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.*l*j& I olji £• ajUbr ^ olj Jul J\n 

»lkj| 3^ ^ Ulk* 0^1 ^ ^l ^f j&i ji l?> flSJli £j .Olji j* jj^t ^ 
Ijy^ jl ^ <ljj& 0i IjJlT li[ ^»-j( ."Sj JJl"4*^J ^ Jul ijl^l dJi <6ks <f Jul 
.^j^-j (j^LijsflJl <v**j^l IJL» of U3b JjJ^t (^^ ^^l ••*• l^* Jl*HH 
g* ^ lift 0l -^l fUaJl t J* £ tUsU 45l«?- Jl> ji^ ^LJ>I <# cdlii £j 

^ Jul ^^i 1^ oA ^i olj Jul a\ij^j j- Sji jr j^i u >&-?ij tfjui j* 
gp- a\9tiufi H* of ^1 ? l»«3 1^1 • <y*£ V^ *** ^4 of cfi* f u**< £*•*» *J* i*M 

»^a j£j ^ui sj^-jii cojJJj ^uisii oj&i Ju»-i ai«J < y> <oia£i I i* ^j 

JUJl 4lll jtf- (^ J^ JA iftjdl (kjtJLJl bgkil C-Sjj (tf- j£ f\ I,?- ol^f *lj-» 

.JlJUBI 



<1956 *(* Sytil J^t^6jL)tAjAjU&"* ^t C*£ ^^ ^JUl JiJjll JUj 
.^lj ^j *4^l Ol*j^ ^ 19 80 f l* 

oUJUJlj ^tjjUl 0u j^)l JpUj^I jp ul&j 1^\ja d^ij (jJosi\ 
^jjVtj ^tXsllj V^jJlj ^ UTj^Ij V^j^^'j Vi^b ^^'j V^ij W*tj ^JUjLnilj ^ L-Vlj 

^J^f J^ g* j-Ull iJjIJU gijft Jb-lj ^JUb dyjj^^Si^sf (^ V ^l****rj ^Ij^lj |»AjUpI ^jkJl <>i« 
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^ I «>~>J I <1J I 



u_> 



)*»*> 



^"ki 



cjjy-l £i>&- iwjjjljjl o^&l jl Juui .jjJbJLlI &Lo*>UJl JT L^JLp ju^u ^1 Sop li) I 
JJLM 3j^-jj dLSCj^Jl J Ij«5j jl *f>Lol jp Ojj^SoI J*£ c^JLlI ^j ii^ J&bj 
cjjiJljI LUp <u^u Lp-Ij ijliJl aifc j4?o j-pc> dJbJj .Sj^^l i~o cwj^\j isll J*>^ 

cLs^ j- V^r J* -*S*' I^2ji 01 ^jlili is^jiil rtJuJ V 03 .La K JlP <UJjj^a *&j 

.& y&£\ I la <u3 j^tJLi %*a& ^y^a^u jl LuUjI cLJJJJ 

j}jcj J$\ OlPj^jLl KC^-jJ .AJka^a jLj^Ij ^Jj I a^ jl j^LJl jPJJ ^j i/fyttl 
ja 4jjL^ji jl ayu* j£~! cJaiJll c^r j-° aj^j ^i^Ol Ha Iji jl t^J^ J*** 

i JUL* 4iiUll JjJL?VwJ <Ua S^LtUoV I J OjjPjJ JjJUl dJbjl Ul .4*pU?- OUiUa J*A?- 

•jij^\ J| (t-so^ jp Ojl^Ij ^IpLkJb ^*y\ ja dj£*~«*i ptfl il Ijl?- 

djMji Ji^ ^J& ^^ tp Li^l J &^ O^Lob c r ^S0l alb J Jjli^-I C~>Pj£ . jjiJllJ 

.Ij^ b^p *^J aJl£ c r ^S0l oJub jl : ji^i\ J} jjOJI J2j 
(jjd cobSol il^i J S^j^jll c r uSol olb j^ -iU Jlp *&u jl ^jlili Juill j* 

.oJuillj icuil iwjJiJl ^l^biwytllj^U^ll ola a^pjo ^JlJl p>^l 
OliJbu jl L^lS^ILl iw^a^i^k) oLg^-j cc r ^Sol j^ oj^p J U^ ob^Jl lift J Ji£ jJ 







&PHOJJ 



'M\l* 



Ob>-j)jj!jj^M *a Sj^Ul lgjl£*>U) J0j*ij VjjjIJJI j^-^J ^1 4jbbxj jj^jLa S-^^* (^^ OjjLfc • VjJJIj 

.Sj^JLlI 4jjaJt)l 
j&\ bjb- iji^ O&r^ <*J*ja (££'* (J LgPHJ "djj^" ^^^ J* lj\xuA\ j\ i gdJ&\ /%-**» V I &j&i 
.jtLM lift Jj**a* c-^Ol dia lfcij*£ jdl ^Ull ^Ljj^ jfij? ^*>UJl Jt^ <£>~Jl f^^fk ^ t^U-Vlj 

.(jU^jl^l^-jA (t-L^J <^ 4^1 (JU^ IJU^LJ jlj c4jjL**JI C r a£0l^-ljA£j£0l jljill jl jj ^j-J I r li- 1 J>UJ 
AilJLal jp 0*>Ip| &&? «t^ <U^fa ^JUl f LM IJu^rp^J tSjj^-Vl J^l idg* 4) Jj£d cJJjJb 4jOI*1I Ol£"^M 



.dJUfc 



.y-^?l ajjlj j^y\ *yrjl\j ^U^l oIpj^jIU^j&Ij 
jl \jd>j\ j^j cl^tj^l jj *UgJl ja J^s frljiJl j* &uolj hxjjJd oju^ 4>.yu;j ,^^1 OjjLa s-^S" £-**> 

4Jli^?lj <ujJ&^Mj iw^Jjiil jj ^u^j^u c^^rji ^ij ^UL-^ilj Jntj^U 4-^*>j-Jlj I*lJj_jj L - ^ JjJJI 

.iL^JjJJ^Ij v^j^Jlj aJU^Ij ^yOlj 4jOjVIj aJUj^jJIj 

^1 ^U- L?s^%J»l j^ -^j^l ^JL^- Jj^oxJlj *j j~J I j\jb) I ^J&j^wia b>cjbJ jibo c-*^Jl aJUfc <u *u^> ^JJl A^lj 

Ji^-I <Jkj$j -4-t^l <uLJi)l & Ijjl j^ & jj ^V li.u».a ^ij jl ^Ji?- J>-^j La I j^xx ^ij j »w^xJl dJia Ijij ^jli 

.Lf^iLiI j^ Oli-JUJl diij Ja^c^sxil dJia J*^ cC^tj ^^Ip jiifi^ j^ dJbi &j£i~J cL^p p liJJl «-ljJ A*^j 

.^^o JjjLa ^ ^j ^j^j U<iAilj ajJl c%Ma^"i *\i <dJl ^j?-j Ot^^-j JjfiJ ^^ oL^-jJjj Jj^fl a^?- jj 

^ Aj\ ^Js> 5j*>lP tS^JJl j I 4*U^Jl J-i^-j^Jj t<djl J I Jj^jlJ ^?w23 1 JjJfiJl jp dJ&H J*j&\ ^Jjl 4« Jl?- 

.aJia **?£ j& s\j% ja ^^L° ^J^ Ji^-jj 

*«^Jjiij t « mC- I ^iflJ ^Jl cS-^Xjl dJLft 0tlj5 Jp ^jJj^"^] Jj*i>fcjj ^jJlil jLd tJjU^-l dJLA tyj> lJ^J 

^jd Jj jLJVl ^jfljj ^jliJl JA^ J jijjioJl j^ Ipjj jUj jdl c-^Ol jlbj^rc^ji i^gyA *&r ja 
i l^J I «^ljjl j^i ^^U^Jl dJlft Ul cJL^-lj cJjJJ ^Us<ia cj^LJI ^J^ j* Uj^wJl 4?-ljl JjJJJ *^J cV^jJjjJuj 
^Jl3l ^LJl JjJ^I JAJ&l c-Jl^lJ 4J^Vl SjAil Jp J^J CJl^jJ ^jUil JiPjjJOljJ^I IJlA £3>& J^o 
a^I j*j^jj ji^Jl 4£JA jA -tf^tJi JjjlA *w^J JL?"jJl ^jj^^ J^ /<jtl J^ *&* dJllJU dJLij j^j c4Jl -A~j 



.\jjz~ii U jj^J jjSol jpl?- U Lf^^p jJl 4jTjiil *j!jJJIj *-iil jl a^-j^Ij c^JULsAil nj&Uil dlk jp (J^lj 
J^aj V Ji ...^lj 4jbl j^ ju ^ c-^-lj ULa cjUjlJIj ^L«i)l 4jjU> j*J *>jy«3jt\j iojttl ^ &^ Jl^^j 

c^Ol dia jj^uj^Jbl J^yj c J6 li) I jj Jill lla LgJSlp Jp OJL^I Ji ^^tj J jj La 4Pj^i J J :Uli lij AJU V 

•£j&l jljiJl Lgj JLPj ^Jl S^l*uJlj Jjudlj **>LJl LgJ^ j^ jjjJx*Jl JjiJl OjaJi Jji^u*) ^dl 4JL*^)I 
clUJl Js> 4wujjIjlJ| Lgj/r ^1 OjljSol c4Jj^Lilj 4jOj4*)1 tJuJJhl (Jj^LlI aQ&JI ic-JlSol JUpI j.o.^tj 

ciuo^Jl J 4*^ ^1 cOLftj^l j^ai^ji A%*>^M cViliJl :4*JjjlJlJb 4jj*Jl)l iL^jjJU^M cjS^^M JUP Lf"J~&\ 

:jLk«iJl -*>L*» ,3 _ 2_ 1 OlPj-^jll cjljJJl *-*i cC^oj-^jJj-gJl O^l^-^ljj ce->Laj^?l dolj^-Jjj 
jLfll tUU^I Jj^ coJSUl/^M ccjjkdlc^J^l cjjkJl^Jl?-c4JLjl jl^oyUl ,2_1 Jjjli?- L*Jl*jj\ 
J<dbl jbtpj t^aJiJlj-^Ol tciuojji ^Jl L^jijA ^Jl c<jujjl£dl ,Jp ^^ ^^k"i c^lj^ Jij*& Jjjk^l ^l^ 
4ajIj — i L: j <j*%Aii I JJu c4*~k)l J^o.^arJl tJkJl fejc jljiil cil*)l lia SL»-4Lfl?- cjl£a K j4oifi*Jl cjl^J^I 
cSjJlil S^w tjJLflJl &U&-J ^jJl^l c Lab*£ V cJjSol Jjl?- 4 *>Ui olju Ji 4jJUJj~J| tjljJ-l iU- J UjJLJI j^ 
<J S^t*ll cO^&a)I J oxtail cOULJl J Jji^-I S^sxa c<jy^ <j S^saU c^Ldl j^"^ ^i*? 5 ** <-^£~\ ^J S^jsaII 
cOl^sAll j^ 4JUL0 c4Ji-l Jj^JJl cSL^Jj ^^M^"' J"* 9 *^ i^J^ J S^sAll c U^Ol [pxj J S^sAll c4^j*J| 

. DNAjlj^ol <.irjjjd\ JS^sxll <.J>j*&\ < r ^'J^\ i j*\j+a£-\ S^saII caJLsI ^y^ U*0b 
-L^a c£~i**)l OlijJl^l cjljJ-l ilP J^i?-j cjj£0l J^?"J c^dJl ji?- Ol^BAa .-Jlik^c-ilSol c-^^J 
cJ^Jl cjU^aJldbliJu^ilU-cJ^l JfllaJlSL^ jk-L. 24 cjLJVl *^»- Jol^tAlL2- 1 JLdl JfikJl 

cjljiJl j4Jb-j^3l ^l ci^-l :Ou^jJb JiiJ&~\ ^jlll t4JLaU-l *j*4jp?Jt> 3-2- 1 jU^J ^jj^ *-^ cjljiil 
J til[£\j &Lij\ n^J c^Jbl *lwl c JdUll jlj^l cjTjiJl J iflMl±\ 1*&J> cAJLS \ L~o J o^>t^jl cjljiil ajk 

c4JiljJI ji^Jl ^t?" cjljiil JA 4alp ^Jjl^ cjljiil J^rwaJl 4w*aI c4JLaU-l ^U^ J jLJ y\ 4wm2?b^ t4w%*ull 

SLi-l J JUi-l tOl ^^Pj-Jl cji^Jl j^^^r c^^ *#&" <.lx**$<\ <U?-j cULoj Jjij cc->jsj jl Li c Ul^ll jUVl 
4w<wal t^tjbil^jP >*>UiVl LgJ^yu^l oUlj^^?l lULsji i^jJm 3-2-1 <dJl OUU?- j^ 4Pj^i tjljiJl J 
-rwail cjl^a J^ Jj^i <&\ cjljiiljlj^l j^u cjTjiJl Oj^Olj^ij cAjT cdi^iJ p Ju>o lili c*dil A^pLJl 

.jljiJl Jj Jj^U^J JjJlJl dJbjl cjTjiJl J JjAJlj 



Obj^l 
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JUJUU 



Sj JJ I JJJ& Oj^Uo 



Sjill l^J 



dJlal 



Ol^l 




\ 




ft 




Sjiiiaifc 

ijuji 



.jj)L-kll &HtJ*- 




**!■* 
a 




4oJliLo 



. Jj^bu V jj Jjl dlsJjl jp JjJUj jj Jul dkJjl J^aij UJj lk> c<u*& cJ^Jl J 4 Jlj^Jl I Ju* 
J> 4k*o*^l j^ JuJuJj obb>-l jp j^uJ.1 cL^xJb 4»j^Jl Ja^j c^ j***> i^*^l ibdl Jjj 
&b>-Vl JaJl&JI j^ Lu^jji (£j~*jj£ l)I ^uJil^Sjj t"VS2ji^biib'j <"Vci-£"j c"VliU" 
aQsJI IJu* 15" jl?-jj "Ylili"4~jfc JLj i U £2Ji^l Jl jLJ^M Loj jl U^l jnp j*j .I^JIp 

^JljJl c£^Jl jTyttl J Jlj^Jl I JcgJ ObbrJ Jt?t~oj .LaJui^J ^Jl 1jlj£-\ Jl Jlj^Jl I Jia Obb-I 
.SjJjI jIj-^I jp (JaJ^jl^j U *Ui*Jl oLu Up cj*£p **>bJl jyUl j-o Jj*^I iAsa:Jl Ju« 

jL5" o^lil jl C~A/vSl ^J$\ 4j£~o*>\£jl ^bj^Jj 4~wJ^jl j*m*>*^I c>ok>- Ji t^^-^l L^lj?-j 
.SLu/tfl J^ JUOaJIj^I? Jl Ufljl Colj c&jJ-l *bj^l j^l C^U^jj c^blgJ jlklJU&l 4J C~*J 

.JjxJI J^-l *.,<*> JS" jJU-I^A Us" cSjAJl JLpIj U^wsjj cUbbjIjjj cUliw 
.UjJ j*£p kyjl Li Jbuj ^l^wo <dJl <Upl ^JiJl c£a\ ^TjiJl J S2Ji-l ola O^i? Jij 







.255 :S^Jl ojj^o 4(h>^l ^l>jU$Iak-**jj& Vj o^jVlj OljUiJl^j^^j 




Jjffl J^aiJl 



ij$}\ £fjpj OjA\*A 




aQ&JI IjjjOj jjJlJI ^LJbOl Jl 4-^Jbj .4uLj^o Ob^JaJj J&\jj Jj IjJL^jj oU-j-^jll o Ju* 



.190 



oJia ^ kbr^M J oj^S" k^ jLM &^l J^IaI^j jjJS\ *Ui*il dbjl ^Ijj» cdbi **j 






JjSOl 0^3 CJj& JLAJj .4j>lgj V U Jl 4J*I^J| <cdb>- ^Ip bj^a jfe^j *^JP ^J ^° ^J 
j^ap Jc^cjI ^Jl iolil 4aJLaIJ^j ^ytfl ilaJl Jl c*L? j j c^caiil jUjJl Jala ^jJl£*>UI 
j^j .^UaiJl <jybjJl jij&ail JLpI Jc^tJl iblpl J j^^^a^Jlj^aP^Aj^-jl dJbi .4^a^Jl 

*dlaj ^Jl _ ^jJl£*>Ul JjSOl O^&j iolil 4iL*Ujl I4&0 OJ^-lj £j.j&\ Jzjbj j£ jL*jl jO& c*J 

.4wJp jpli?- LgJLs'j j^LdJ c^aij 44^-jJjJtJulj 4ji^Ji 0UL2&I ^-<~~j _ &~JiJl aaa 1$ap 
l$j^ cjJL4i dbj^j <j*£jL* Jjls" Jliol j^ JjjoU 4^vo*>\i j*>U^ S^aJI oJu* jj^pI aij 

$j^j liijj . I Jul ^^Li jJj c*a*Jl ja Umj i Jj&l jl Us" cklf* *^j klJu jj^Jb j*J <Uld cjjijJ^Jl 

cj L£ $* cJ^y U-i ^SJ a .^j^x i r ~g , jv j^SsJl (t-^cj JLolll &LJL&I ja»LoI Udul cJSw jJl Ju^iaJl 

b tiljb jjjb J^-je ijjSOli .JjMb^M ^4*dlpj^j^l^^2jloJia jl 4ud*Jl &jp*J\ gjkj 

.&Jj6\ j^Uj <Gl log ti\jj<tic*J\g' 
4JjUjJj 4jIju 4-LiJ coIju <U j^J ^JjI ^1 tjjji^jl dj£l\ *j£-& cJLs" LlUaJj 

&wb 4J^b JbOl (Ju^S" U jlPj^o jSJj .Usbl JpL?- 4J Jj£» jii c^Iju Jj&J j£j i bl <G I JjJiau 

oUJ jl$"j Big Bang. -tJ^ljl^tij^b j^yuj l^s^b I JuJi J jSO I jljilkbfijia ujjolil ^v-jl 

•*lr JjSol jl*- <^iil <d)l C)\ J\ c"Jf)^~l" :Jaid Jb-lj ^yw aJ^JI j^ JjSoI 

0^ j* Sir Fred Hoyle b^A Juy j^ cj>fJJl ^Lkj^jJl ^^JiJl jlS" ^ 

flU-l" 4j»^ J JjSoI ^jlc L»^a Li aid .£2J^-I ola A^sPjl jjH dbjl 




12 



2^r j&j Sj&Jl ***-* j>«jL1ji Ojj>Tj Jj>a j4?j .^IjJl j! vV 1 Lj-» ' 

j^aJI J^- dULiil Up Jl£ J Sj^s" oljk^- cua&£ jlSS 
jUju^jJlu^xJI /tf^j^l (Vkj^l (Ja£s&'\ c*^jl .jjjJ^Jl 
V JjSol J I 19 2 2 4uo J Alexandre Friedmann 

Georges j^j I rJJ— ^ 

j_^ Jol Jl_?-I cLemaitre 

&b- J <Ulj 4j>IJU 4J JjSjl jb -.bs^Vl Jl 

^Jd Ljl jA/vill j* L)l ^J* ij "rVkA^I 4j»lP Jy*" 

*£^Jl ,Jp Ipx^^p Jj\jyJ£ J I liSlj j^U^J l)IS"j -fijjl <wJi*j <j^<^ 

j*&\ j\*Jt VI IJ4J JjVl &*JUI JU« uvblA 
13 





**J>£>fr 



r, Ikuol cci^Jl dbi Jj OJU^i Jj&l jl ^Ip StoVl j^ Jbjll *o^3 OlJb 
*Jj6 dX^j J^ ^a cEdwin Hubble bla jjj^J J^o*^' ^L&l 
b>-bjj! j*La> aj^sjJI J I jjlJisSj J I c*-?s-^l 4jj£**Jj ^ia^cljj ^^sJl <v 

Mount Wilson Observatory j^Jbj cJjL* Ju^j-« J Jh^-* 
Ijaibj o^u*ll &U-I 4^k5 Ija*^j ji^\ *Ui*Jl ^?- ^J^ cLJjjAJLSy 
.cJ^Jl dJbi ^?- IJjLo jl$" ^Jjl Jj&I -. ij^J^wJ^Jl j*%*o^M JAj cL^iP 

lp^\ tey&\ t*J>^\ j$Lkl Jb^aij^l^bj^l SOPliJl^ blAOliL^S"! OJu^pIj 
&& jP ljuy 4^sdl 4jj^aJl &cJo*^l ^jLkl lj! 0^* J ^ggt.^Jl JjJJl^stj Lc Ju^Jl && ^?*j 

Stephen ^S'jA jjL~*> jjs" ob£" Jj oju>ju j^^Jl J I ^j^-\ oj-« a»i-a 4jjLwJI a!j-?-^M 
:Oljjkdl Jia jP 4&IJ0 4*23 David Filkin u^Li JuLo ^j>l cHawking's Universe 
Uttqf I JlAJ .LjPU^ (J Ub jl L )£ %j?H ^ Ij^to l)IS" IjL^-I J^U^J ^o^> c<j^Ip l)j*2P <J" 




Alpha UJl ir jjJr\L^' J ^J\ 
y* ojtf ^ju Jb Centaurus 
j ol^sJl 4* £LJL> fj^rj j-*pl 
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jVlj OJlc &b- J JjSol £1 ^yu jl Ju *^l la jls" cjLj^ o^UaJ lidjj cj^^l 
J ajjj* l)I j^j J^Ia U*y U^o Jb- 4j»I ^Ip jjibi^l jl^ JLdd .cJj &L%« flLdl 
^*S>Jl (j ^"^>^^ ^JjA^S" **^*-° <j Sj*^l£ s-UU^ J^U^J S*^ -L)J~J-tJ CJjU JL^j^ 
SjJlJI" 4^i&) &by jiiU JLdd --r^* cJaij* <J J^Lfcj jjibJ^y I **<ii jl ^ Uauolj c<U*& 
."j**«l 4J j£» i ajji J" Li) Ji aJLs" jj^Jl ^1 •jSSI cojla^- Sjk?-j cLj^j ^1 "4*Jj^M 
JjJuaj l)I fis^yj l*y&3\ j* ^tf^l UJUPj .4«^b^l ObL*i-l Awo^- *ib J^j j^ycuolj 
oljw&dl Jro^*l" ; aj>?*2 c-***^- jlS" aja <bu~o L« J I jJLS'lj jj^uiwjl <Jfl3j JLdd c<Uil 
*Sjj\ "Ibp- -. ail" olg" "^j&l Cj&I" Oyu <ji jjTj lelil Iaj^Ij IgJl C^u^ol ^1 

jl £2Jb- ^ft liilj l-^i c^tjbl J *UUJl *j&I j&~\jAj LjibJ^j] cJ*?r ^ji\ *jlj£-\ jl 
.ojuj^r ujaUj Jl^l r L^i <i! Oj^ll ^*^ ^JLJl jl^jI oUUp col jij .^Iju <u JjSjI 
c^lj^Jl Jl ^jJb S^j*Jl JuPyL^I jjSol J^» r^y <ji *Ld*Jl J^jj c^laiJl sJia j^ Ljuj 




15 




J&al) "standard" ^l^l"£*?jJl 



Jj&l Jo^-jll ^Ijil ^j^- cJbfc*> i4u*a 4j^j £k£ JUP <U I J -. i j^-J I IJlft J^ ja 4jl J^J^I 

Dj5" UJ Jij .ibl^Jl l#*jib>- SjS ^~*j "jfjjJ-l 4«J^uo" $Jb-lj 4J2& &£" J j*a*Jl Lj^y *« 
/'*J^ljb*iJVl"^b jjyujb^^l IJlft jr^lj *^-l £cJ£-4>kiJl ib&l filftjb>t&l k*~y 
."aJlP"<Ub J^All J^bu *^-l £J^P l~Jo jb J^AJl jl^ftj^-Tj^l jl *Ja*Jl jL^tij^l j>J^j 
^\J li^- cJjSjl I JlgJ ii I Jb JL?-jj tdlbi Jlp 0j*>lPj ."a*UJ|" lift J^ 4i,$" JjSj) Uj JlJ& < Ji j^j 



4*i^ dJbi Japl cjfJaP jl^sij I J^y jjS^Jl J I Ju J3 jj^il jl S2Ji?- *LUjI c~SI jl ^*c 
jjSi Ji jjSol jls" lil ^George Gamowj^L?- rjj^~ ^JJ -<>-£\Liil uybj^il 0^?*J ^gj?-\ 
jL?tA)^l lift j^ ^^-sll pbuSVl j* o^J^Vk-S" JL?-jj jl j0j& <Ul9 t^-liaj (Ju^-jb^l &t^y 

.JjxJl ^bj-jl Aj^- ^JojjLcw 4j^xJl aJift Jj^j l)I s-^tj 

OJL$"lj c4*JIaJ| O^stJl ?yby cJIjj c4w£jiJl oJlgJ 4JbJl Ol^uJl Jj 

*\ jjj\ Uftj jb>-b cJfl.^.^1 ,196 5 &~o Jj .aJsaII jbc&Vl OjJL?- l$*uo^- 

MSw 43^Ualb Robert Wilson l)j~Jjj ^J.jjj Arno Penzias j^b^y 

p UJj^l iJia J^yuj .jJ~\ dbi ^ <da?-Ma ^y i p UJj^l JlSwl j^ 

i"cosmological background radiation" 4jjSj I 4jiU-l p buil" ^b 

J>Jj *>0U^o jl$" <G*^ Jjx3l J^-l d^ <j\ J* ^l «•/<*-» (^l V^t J^ fU 




Jl^j^" 
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d-^Bellj^oUs^c 
.1978 



^JJl c/fJa^JljL^^I bbb j*j* p U*S^I lJUb Jl *Ui*Jl i3j^l U jlPj^oj .jl£a k* J^jLdb 
a ay 0^ cULc li£j*br oT ^ ■(*£** I jb*i3^l IJ^I Jj^l oUft^JJl Ju* otJu^ ^>u Jljj V jig" 
jP b^ ojjbj- ^JIp Jj-Jbjj j^bja L \^^ m ^J -^bJUJl Lj^jJ -Jdl 4oJLlJ L»ji& bjLwO jl£" p btJWl 

.U^iL^S"! 
JLS"b Jaite Jplib ^5Uj Lob SJlg'jJ *jbl 4ib ij George Smoot O^w rjj^ Jb*s*J •& 
^gg ^IMS\ ^bk^Vl j^iJl J^a^ dlJij 4L)>^bjj j*>b>} l^i-^j ^^Jl p l*-JWl OL^^a 
4»JaJ IjuJl^- \j*oj ^Lk^Vl j*iJl <jU ^^JLp Sa^jil j*>L*^-Vl oj-g^-l cil> JL&i COBE. 
oQa^JJl j* ^ ^JJl J^&l jU-l l£iil ^rj c~jI Igj^ *Ji*il jl^^l 

JjJJ JliL« ^ .4jJb0l i?L»j^l j^ iUls" &&lj* Js> hja^\ oJia Jj^a^- 
Scientific "ZJ^jy^l I ajJUJl" 4_U j-a 1 9 9 4 Jj I JJj*& lj*j^\ *>*-* 
-.ij^Jl (I'T^k* ^j 1 r fl :Nt r-iy'6 ' ji^M' OjbJil cAmerican 
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LijA JL»y c-Jbr jl o^fc^J. I iJU-l ^L»jJsJ j-P *ilJdl cDennis SciamaULSw <j»*jjS aU JLii 

Jl <Up Jl$" Jl& c&^l A^LflJ te*~s J&J (.j**l\ j£^b J bjA ^~*J\*u U&j <til jS^i ^ 

Jj bj^ JIT ^AJl U :J> 4*gll ilt-i^l ja Jbjll r ^k Jljj jl2s cdbi aaj .^Jail jl£&l 

Vji^bj^j* 
c^^AJlj^liJl caJUI :*J2*Jljb*i^l Li bj^* jlr^^l I? 0^' <-5lj^Jj SJb-lj il^-l Jl?-jj 

: Anthony Flew jii ^Jjla) I 

jl ^^J^ JUaJl Jt?*Jil jb ^jljsP^b (Jul ^j-** l*XJ c*. jj\ JUk L j\jfe-^\ l)I <J2JS&\ <j*" 

Jj&l J j^S^ll j£a| lilfcj .&|jb Jj&J jl L( J\ <:LLJ& 4jLjI j£c V Aj\ <j*>Ujj <j*jJIAJI 
jb &^l^l Jy^Jl J^ jfei cUiil 4»|JU JjJLj <U^Jj 4»Ljj JjJLj J&dd j*J 4i^jj ^tJj^ J^^? 
^LjJl jw&dl Lji^jJ LjJ^i J^ JU ^ cCJlS' bl 4JUJ| 4wwoLo*^l 4jU^oj c^^iftill JNP fi^jJTj 
*^j JL^tsJb J^Jl ja j*J <ULd cb>uj?s-^ Jljj» *^ dbi Jb j^jl ^1 ^ +S>J\ J*j .tlyrjS 

H. P. Lipson Jj^mJ .^ .jtjj ^Lkj^jJl ^^lil ^bj^AJl Jliol j^ ^LJUJl j,i^u j^jnp! Us" 
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Ul VOUJ <Ju& cp buSV'j 4**~kil ^^aJlj cOljJjl Jf b& &*~j ii-l Sail I LLj i 131" 

j^l IJlA Jl JIpI Ul . JfU-l jA JjJ&l JL?-jJl J3~J&I jb J^jto Jl ^uj Ul cdbi ** lJ&S>\ 
4A^& U jtfiy VI ^yuj bSjj c'jj 4~*Jb JLS"bb JbM ^ft U-S" c<jybj*AJl jl ^Jb j4s*! 

:<£>2Jl <dJl :j* j}lli-l tJuij ^U#*j U J£j o^J^'j *L**Jl J^" y*& 



U^^td .U^ay*-! Uj^^io *J&*0l jb*A5*^l »3^c J^^i (.&j&\ jy»& <J 6 JJ* cJl ^L^Vb 

l-^SjI Jdbi^jj oij .aJl^I ^-o jjJL^-l 2f lj ^J^juJlSI j^UaII Lgj^- ^Ijj ^l 4^aJ-I Uu^j 

.a*UJ| j^ <dJl ul?- Ji 4i ^^ JSj jjSol jl ^jj t£j£jl jT^AJlj JujJM J^aSIj >r JlaJI 
jS'i ^jj c£^0l <jT>2il ^l cob^t^l ja Ulc 14 ^AJl cAi5l j* Jr£\ Jup-jJI oLSol Jj 

:Jbl^sJl j£"&Jjd\" ja&^\ IJla"jI^-" jPr^Jl jT^luuSg'tiilJlJl J 

.101 i^Ui^l^ ^p\jp\jUJJ\^Jj} 
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:Ijl?- %~J> U^v Ja^i l^S" cl)j&I jJ^" LoJUP <U I ^fcj <U 4JU2SII 4wJIaJ| ^jbJlj /tJft^Jl 

.30 ^U^I^^UJtliit 

4*Jjl Jj .^UI^jw % >\S" jbjxj l?+j&g- <ju^U ^1 SjUi^U c^Ji^uol Jij c'Vjjj? j' j-^*?? <wa^y 
*-Pjy jpuj .Jjj^I 4~y (Jj>°aj jl J^ 2 ^ OjJ^- Ijki L£J a£ U U~Jo jl 'j£d Ja^I <Jr° (t^l ^sO**' 

. kfiJl I Jut Igip J^kj jdl JyJS^I Jb-i OUI S^ 
*^lj *U**J| jliVl JJL^t^o . IJjobi^U lj? JiVl ^J& (Jj?-\ *J& jL) b^£0 tjSflj 

aljil ***^- j^ cJaJbj cJlS" "cosmic egg""4JjS" 4*ij" jp JjjJ^x^i oLJjSol *LIp J I aU^a*>U 
J^-b j^j^Mj OljU^Jl ^j^- cJlS" c^yM SjLp Jj .*Ja*Jl jbtiJVl Li jjSol J S^j^ll 

j? ^aJl cJjSol ^Jlc Jl jJ£ Lgjl ^U- Iaj>*& j£c £^Jl jTyUl J ^y-l &L%« JLaj 

A7 :Obj|JUl i'tykfjXi C[j ^ Ul^ #U&)I j^ 

jTyUl JSJUH ^JA^I Jl Juljxa^tJ ^lP cj>ij &jJ-l 4wJl*jl O^stJl ^jb jl$ cjUa^-bj 

28*8^-1 jSOj "43^Ua«" oa*- I a* [£ jl JjjoLI ^-ju aid .<jvjoHI Sa^ *pjj *^j c^j^Jl 
&ydl a^-jj cjtJ j^j -(Jbuj 4ibw> <dJl S^ljb cj: jJb»- 4JUp 2?^ LD ai jj^Jl jl ^a 2?t^l^Jl 
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oJlaj clfi Ubl Js> *>l c*£ ^Jl caaJjlsI L^L&Ij J^l>l j* J^J^Jl *Ja*Jl jb*&^l IJu* 

jl <Gl dbi .43JLJI ^^ jLjjIJLij c^UaJl Oli ^^aJlj &jAJl OLJH ^OPjjL^^I 0Q2J- 
ij . JjSo jl ajJI 4J t> Ljju ^JiJl JjSoI I JigJ jl$" L c^J^jNPjj^liil aJia j* Ja& Jb-lj ^?- jl$" 

*U? *Ja*Jl jb*&*>U SjJiLo k*!~r tOljJJl ^1 c4jL olJb-jj JjSoI UJ ai3 cjUa^-bj 

j* j$£s\ sUj6\ ^jA jJj .4)1 l$2l*- ^1 oUjIj^jI Lai? dbij cdbi Li la^rj aIjjoI 
Lwi pj^jll Ijla ^Jlj^i^tj jjiJlJI j^U-l ci^Jl XJs> {uo^r l& ^jfov L g$\ jplii-l J£o^>j .aI^p 15" 

*&*> <J^ lyrj^kJ* j& lti\ dbi ^yuj .y^ = (j*)Jl) J jljLxel ^^bjjiil J^LJbOl l$L& 
cjJl^l l^i Iju ^1 "4k?tJlJl"o Ju* *jJ*J &LjLJl a)^J.\ (Jfl^j j^ j£<^ l^J •-^ ? = ^ J^' ^ 
OLlfl^JLjlj^ij^4jU-l *bj*AJl uyljS l)*^ (.Z}\JJ~\o}yrj* cJlg'^l *b>aJl oply J$yu jl ^yua 

Jufi\j&6 j&\ c4j&I j* 10~ 43 jj^o J^Lpfcj^»jj *bj*Ajl *Jas~J ^^1 OlJL?-^l Ijljj 

jj-l lift JUP ^jJL^o Jj^k Jl ^b>Ajlj OL^b^Jl OPljS Jllflj Uaj il .ObLJ-l ^l>r^ 4^j*>U( 

4^b& JT JJu^u cOQa^JJl dUt JOJ^UjjL^^I IJ^JJjVl oQa^JJl Ji OJ^ U 0^ 

.*bj*Aj|j ^j^Lil J^Jl ^jA?- (^^l £^j AJj clJl?- ^^ Ob jljj Js> 
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4j>UAJ oj^^aii 4^j oj^ J^ 4J&L^o 4SJU C^5j ^Jl v£olji-l Jlp o^k) J^lt) U^O tjSflj .*bj*AJl 

j£c *^j cl^Jj Uj 4JliJl j^ 10 " 43 ja UJb bbjJ *^ IS" uL?- j£c 4I&L0 UjS'i Us" 

OjIj-jM 4?-j^ CUJlS" cjLM J^ ^sJbl fiJU* JU*i .4k?tUI dJLA JLA-J Vl J-ojJlj ^iUfiJl UUjJU 

cj^Mj .jiLr (100,000,000,000,000,000,000,000,000,000,000)10 32 
4?-j^ ^Pjj^cdl ^iix^ ^JOL^-jJlJI (10 8 ) <ju*>U j**o*.tJ I Sjl^-^-j^ jPj\ycdl +X c&jIa* Jlibub 
,JpI jl Lcj .OL?-jJlJ| (10 11 ) <ju*>U J&l j*>^Jl (t^V ^-^V <3>^ ci^' Aj^uJl j^y Sjl^- 
4?-j^ r, Ujjl ^Jl« LJ 7**^ cOL?-jJLjl <Jid^ £j*P2x£ j-^U-I C-i^Jl J L^»Li <j£c ojl^ ^Tj^ 

.4J&I^ 10 " 43 JUPojI^I 
IgJ Jj£» ^Jl 4k?tJjl Jl LaJ c4j&I ja 10 ~ 43 &JUI oj^l ja JJul ojk?- jk?d UJuPj 
jl 4jIj c~*J Oy^l uyb* (ju Z~Ajl\ oj^l jl Jl La oj\J>y\ jj£j .aJ&I j^ 10 ~ 37 Jup J^jjl 
<j^ JjJkj^^S" J bjj-A« JjJbj^ljS" ,ip JL?-lj ^jJL?- <J 0J>m23 4v*aj o>vi JP OJi^) U*^ 4<J^lj 

1 29 C»*-L-> ct~-^- ^l— P jnP L-£— jj 4— g— 5l P SjljJ>l i-?j3 cJlj I oj .4_^JL_LJl 

dJA JJju Olji h\ JjS^ij .jAl^ (100,000,000,000,000,000,000,000,000,000) 

6 .4^>l 

j^ cj^- &U j^ Lj?- 4w*«jJl oj^l dJia J£c .4J&I ja 10 ~ 2 Jup L~j&I Ju*ju*>j /O^-l ojk?- 

tib-jll oJU* JUPj .&Tj^ Jj*b 1 00 Jl cX^j Ji Ojlji-I &Tj^ l)J& cCi^Jl IJU* Jj1?xjj .4J&I 

^Jl Jjjj>wJlj Jjjj^jJI J> O U^ J^j cJjScdl J "early universe""^ I JJ I JjSoI'Mju 
positron lJjj^j^JI c^Uall <U^^?-j Ja/^j^l ^j^ Jl?-jj *^j .Jlju^J2j i SjJlJI oIjj J^-^ 
Vl tuo-*j *^ 4k?Jjl dJLt Jup <uPj~oj jjSol Sjl^>- 4?-j^ J*^ c(anti electron Jjj^^l ^Uio) 

.oUjj^uj^Jlj 
sub-atomic particle ^ji Jj^ *-^^r JS" JjSi cuijj J&H Jj^Uad ^UJl dJia Juo 

.4JU-I ^bjJiJl J^PljS ?v^ojJ ^^^d (^" ^r** *^~ i^J^i 0' ^r^t (H***^ J5" 0' ^^ -^b L*a\j 
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'Jjj&\ 
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WiJJ* 



f ^ 




ajjjjjjA3l l\y 


£ 


oLTjI^I oL 






*■«*?" 



oUyjJj cOUjj^Olj Sill oibl :4JL^ 






j I LJLdl jp l j\jp%j\ ^J^\ j&- <U*^ 4*^jl cJj^j oU^J[-l ^1 ^jl?J j I Ijl?- a^iI ja& 

.yjij&jj u&p lijp,s cjSflj 

JIp oJb-lj 4jIj j^ l|l Jju aJj6\ ja Loj\ OUj _ OljJJl (j\ _ *bJl 



lift Jl kal^Jl <Cdb*j jjJj &j£j\ ^ c*Ji^*>UL jlj-jiJL?- OL 

c*bj*AJl <jylj$ <^l 4&&I Oy^U J&l allidl dj& ^ cjLs^-bj 
C-w^j .4«jIp ig^j&j < r >\Je*p\ <UP LLj J I o^lp *JSj£» jl?tA)l Jjy 
i* c*Ja*il j\*Jt^\ dbi J lc cJj^Jl J>J> Juu iy- J^ J I I Ju» 

.LdSjjCU*?- ja Oljjkdl UbJaJbuJ byo tjSflj 
(10 ~ 1 ) IaJup ^sAA^I Ji d^H J&\ Sla^JLJl ^a 4dbdl ojk^l 
( 3 ) Jl cJU^j Ji ojl^-l brj* dj& c^tlLJl aJu* J .cijJl j^ 4jIj 
oJLA J&- jtup = J 4k?xJjl J^ oJL?-lj 4jIj Ja j^2Aj ij c4?-j^ JjJLj 

J^ aJJdl j* c4dfcdl aLjfol J Jbll l^TjJ Jjl^*> jdl cOUjjj^JIj 

.oJL?-l^j| 4Jlidl j£ J&- Uj 4w^j oj\3 
J 4^waJl 43li^Ol jl .jbtiJ Vl *Uj 4jIj JjI jl U<aj \jj£* 
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j^rj uij^jij j^fcSjij 0%jij >>^ij jiiiij <>^ij 

fj^ # 'd Ui '4)1 j# j^j 'ol 1*11 <d£ *j£- j^sTj j-liil ji 
. 1 8 :«i-l 5jj-*> <^iUij U 'L*ai4)I £>l 



difc J of^jil ibSol SlS^ jlJliU Lai cObL^JU liiji .^toLft Uij <£f*\ «y J^^ cijJl lift 
jUll c/fi^l I JLft jP j^ydl cLjL^- cJyf^Jl J^ Jj^l J^J -J^ J^J ^jPrj^ djJt 3 , 8 jl iU-^il 

oJU* b^UgJl Jc~*^l Ur i)\g lil"<Gb J^AJl b£c (,Jbj\ IJift kbw> j* JW, \^T ^H ^ 
V^UJJS^jxllijiU-l S^4la^ Jbllp *1~j J I <UPlkuob JjSw cLj^iJ #l$£j| 

.4**fcj 4£j**j ^*U^JI ^J j^ UtJ a i4^"j^ UM*^ 3 tiy^ 
.AjJljJl j u^*jj*^Jl /C^ J£* coyfcuJj <bj*XJl cO^' cMJ^ ^ ^ ii^ *^A' l^* fiJu&j 

oj& ^-<~~j - ljUjUj c^^rj*>Ulj iyrjS\ Jy J^liJl Ja^-I Jup U^iLL$" *JLj jlJUUI cjLwj-^i-l 
^al jj& .jpli J$wj ^r>*j ij^lj ^>Up aUI LjI ru^l^Jl j^j . i^UgJl ^ju^jI Jj^w _ ijiU-l 

Jij& bto Ob jjjj^Jl J Objjft^jJl *oj£ lJu J^j .JjJ^ alia) j DIa JjljJ jj^ <ji /f^s-^jb>t^l 

4?-j^ J^bu j .4?-j^ JjJb ^il Jj&l Sjl^- terj* C^fli^Jl cOjAJl ijij&d 4Jbdl oj^UJl «-LjI J 

Jlw on^J Ij a Jpli^ 3 iCy** j* M -^^w <wJ3 jj o^j^-jll Sjl^"l ^Tj^ bl**^ ^jcuo fiJLA Sjl^i-I 

anti^jjjj^Jl ^Uioj cneutrinoj^jjj^Jlj canti proton Jjjjj\J I ^Uioj cJjjj^jJIj tphoton 
iU-^ll oJla J S^j^-jll oU.w»Jhl ^j^- oLk.$" J I Jl La SjUj^f I jJiij .oj^Sy o^dlj^o neutrino 
j^Jl^o /f-M^- ^l V^-S" (JJ2->*> j|l l)I ^*j*^ d*^r (t-*>l^" jj^ fj^ j^*^' ^-^*! ^° Ljj^Lijj 

.o^U Jl 43lkjl Jj£ ^j OUs^l dJlA d^Jii ^Jjl 4dlkjl ^j^%o 

j^ OlJ^-j 1 jl UJj .&Jb V>Ab Oy>-j^l ^ ^IJ^I <Ja£ d*^ -Sib ^ cbto Objj^j^Jlj 
OlJl?-j j^ Olj^-j 8 JpLsj (.&\£-\ dJLA J .Objj^j^Jl ja OljL?-j 8 ^0 C^u^-I Objj^^l 
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j* jbJ^-j jj?& cdJbJj &*~Jj .43lk 7?£* Ob a/uj^Jl j^ OljL?-j 8 *a j*jL*J| Objj^^M 

4?uwJ oUjj^^M j* *^?ju oUjj^j^jI ^i~uo cOUjj^^M ^op j^ jfci cjUj>uJj^jI ^op 
oUjj^^Mj oUjj^j^Jl ilapl cJls" lilj .lilka JjScJ ^Ul JjSjI j& ij Sjj^l ^SlIsJlJ 
^JS^bjJl 0J1& jLd cdlii **j .^^lil Jj&l ji^^ i^ JL?i jJj 4dLlaJl jnP *.,-Jo£&£y j)3 £4j>jL*aa 
.Ala^filll aJigJ JbJl ja^\ Jup JjSjI J oUjjjj^JI ^OP ^La; &L^k? ^> f &bjj&y\ ^Jip 

J O^l c^^ ObL^- J^ j^ *Ja*Jl jbtiJVl jP &£Ul OU**JH ^IJLPl 0.*Jl£ JlAJ 
jjJljI ^Js> Steven Weinberg -.j^j <jy*~~o 3bu*>Vl JjJ*-tj .^^lil l)j&I JiJ^-> Jl ^'-j-*-*' 

:OL**JU a Ju* (ju Jp L&l <u a^ji ^jjl ji-miU-I 
oU~*i-l j* Ulc 4»jLao ^IjlpI j* 12?- LoSjdO 4-LJJJl Jj^ll jpliJJl J jj_£jl jlr>J" 
JjSI jl ojl^-l &rj^ j^U?J^ k*~j O^O JJ ^(JLP^I ala K cJl& co^Uall oU^JHj 
OjJL?-4jISCoJ JL^IJL?-^Ao Lto J^-jej .p UJj^IjnP^^^^IjLIj c&Tj^ l)j*U 1,000 j* 

JP Objjjj^Jl ^aP Jj cOUjJj^jJI OI^Lao j-P OlJjJ ojjl $X£> J}j cOUjj^ujj-Jl 
jl *j£u*j S^Uail OU~**i-l a OLwi-l J^^j J^y s.,-Jo L<^rd <^J cOb a^jj^Jl ObUia 

8 ."JbH^jS0lS^UAJL2j 
(JUA) jSM LJ^rj^-L)! -klJLJl Juo U^l j4Jb 40j^^ 34 CijA X& 

•^Tj^ l)J^ 3 00 Jl Ob-jJJl <>J*>0 jtf Sjlj^-I brj* C^2A?tJl JLAJ .4PLo 

Lj^a^j A^Lsdl J^- J^ 4dlkJl gUJ Ob jJkjj^\j Ob a/vSO^I cJlj Uj 

jjj& O U> w>v > OL^.$" ^JJjIjJ OJL?- J3 jl^ cOi^Jl iJia JjJbtJj .j^tJl 

.^^lil Jj^jl l)j^J yt.^tJ (jj$\ jJLAJb Jj^Jl 
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OL^Vy a-mmjj jji^J c£j-*M I £J lj ^Vl JjjAt (****£& jP rc£ 
j^daJl l^a*y ** c**uj£ ji c^AJl J&Ip oUjIjj ) Jp ft^j oj*j? 
iJljJ k?t~}j -^-^ ci^Jl J*2^- Jp cuLpj c&^Lall Jj»^k jP 

4PLJ| J> Lj^j Uw ^jjl cftliiJl iJlA J I jJUj .o^JI^SPj^j 

*Ja*il jb*i^l jl I Jut ^uj .<iLp Iju cj! Li &LJb &Jl^c <u£^ cue Ji cUll ibvjJl ol; 

4Pj**j <>2aJI ^-^V J* 1 J^^V ^d I JlJ I JcuaiJUl ^dl (.CJU~*Jr\ dJA jl ^1 La Oj\J>y\jjJ*j .Jufi 

ibLgJl aJ&jI As^r *j*^J <J UsjI c^J b c^^^?x5 u^rjj^Jl olji <j-tj& <J ^w^j i ^«j^sil 
JaJlj j*>j^Jlj ^$"IjSjIj obji-lj oljJjl Jl SL^Vb IJu* c*jJl JjSoI IgJp U^j ^Jl 
JjIjjj ftUiyj &6lj Slfli- liij c*Jl c(Olj^bl -.jl^- pbuSl Ja&) OljIjIjSilj Olj^blj 4w~*<>JJl 

Ob Jp^^l jkdlj L^Ol jP Ij^r Juyl J^u U jLd c^^Ualb 4i-JjJl OlJjI^jJl Lj-wJjJ n^sj 
c43^Ualb J^^j Jj^3l J5^%*cJ SJipLJ.1 UIjjOI^jj ^Jl aJsJ) ^j^j-jUa^-b j cOlj^l j l^$"Ij^J| 
JJL?- c*UJl o^ljl ^ft Ju^aJI *-j^Mxdl lla *«& j&\ o^lj>?l J I dbi .Iq~Jlj ^Uj*>Ul ObjIj^Jl ^ajj 
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oUjjjj^jI K *ij i I ill j V^^-Vl oljJjl cJj& cAjS"' : J> £p>s* iLuol jaJul Jp l^kj 
^j^o ^Jl oljJjl 4J&U oU*»JM Oj^d <Jfl-jS"j VJa8$ O^rjj^^l ^ji (ji^H ^^j>J*dlj 
oj& iJLa <!<u^ -.bsu/tfl Jl (£jp*\ Zj* £Lu/tfl ola JIp h\^-y\ Ij^jOj "VOL*^ kbj IgjjSo 

<jy IjiJl dJia jLd cdJbi ^Ip Sj^Uj .JjxJI *j*iJ ,Jp O^a ^dl Liyij <L*> JjJU SjJxp /umJI JM^- 

J^w^J 0» j£c 4JbM l^oJ JP <£/UJU JjIjPxjI ^31 0j ^?- 4j»UJLJ &LJb ObL*?- Jp 4w~« 

aJcgJ ajwdj J (g£jA) ^jj» il .aL^a^M j^ Ij^$" IjjJ £kiLJl oJa Jp- Stephen Hawking 

9/'jU-l «Ujv- Jl La* jl LijjSjIjl^J^ i*^T 0j*L« 0j*L* cJflJl &U 

Oij blLo SjjS"Jdl OlJ^-*^l *& 0' ^Lc L«u*dl j^j • Jbuj <Gbw <dil j^giU- b cbliLlj IjUmj 

.&?*j| 43^UaJJ 4?s-p cOj&l «-bj S J^-j cSjJlJl ji^J ^\ (J*$> 

:^bu^l k" jyj jj^Jl JJL?- 0> o^S" Hugh Ross 
cj^jjl Oj^jj -^-j^Ij s-^l S^Lfe aJ oji£ ^JljI *ujI dbi^A t JU-l **J^j <. ja^\ oj" 

cO^U 0^1 hj^ ^J cOj^l ^1^ A* J^^l %l^ C-^ljJ lilj .&*p *^J ^rr-^ ^^ Oj^l jJ 

Jj>Jj ^jJl J^tJl JP UU L&Uwo ^oj Jjy ^J Ar**i ^^" Oj^l JJ^ lI S^r^' Oj^l Ol ^Ari 
.4jj^J| ^by*^l ^jJ^- «.lj a ^U-^ij c^^l^l *yrj$\ i$J&j)*i ^^"1 ol 1^ b^oj ... Qlyrjl ^b^>j 
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*« <£>2Jl sJu* cJjSi ai j .ajJI &jj-l JjjJS\ J 43jydl "&u>Vl v^Lo^l (jj&\" Jl oy I>a5I 

lJj&I^vP 4SJU *lzuLl L^ujjjj IbSyrj* <.<j}&\ Jj^Jl L^w <JaJb j$\ cOljJdl j*J£j .<wJaJj J^Jl 
gravitational 4jib^J I SyiJl ^b 43jydl USol oJ^- Sj3 :^ft ^^Jl aJu&j -(£j&\ &J& Lf-L&J 
strong nuclear oJuJuiJ I & a^dl S^aJI j t electromagnetic force4j^J?bwj^Jl o^iDla < force 
oj*£ S Juij ^^ajI JU* j* Jb-lj J5" jt-^jj weak nuclear force. &L*sail & j^Jl S^aJIj cforce 
jlj^2j| a^jj .^jJJl Jj^ JlkJl Jup Vl 4i>A*A)lj oJuJLiJl 4jj>JI ^>aJI J^u *^j .J)a Jb£j 
J^y>-I SjLp Jj cOljJjl Obuj£ Jj^^t^b _4^J?btoj^^3l o^AJl j 4jib>t^l o^AJl _ jlyudl 
(ju &jUL« ^lyrbj .^^AJl fiJcgJ 43JL5t *Jb L-w>Ldl jP Oj**Jl ja Jli-I j^j^l *l& ga 03 j ."S^lll" 
jb^*^l *U? JjSol^vP c^uijj OUJ ^1 o^lil JS" C>\ ^J c4j»UJLi oj£a 4^j jgbv^i (£j&\ &JJ* 

:4JjfeJdl iol^l ^^AJl dJiA^^LAd c4JjJiJl 4j»jbdl j^LajI 
iJia^jjjij .Sjlb J^lS" AijjJ <J*>^- j*« (^^1^1 j*bOl jjjS^zlj 4-5-woLwo*^l ^j-4Jl oJla ?t-<w%J 
j^ oLw^-l ) ip aJ^I jj*^l J^ j-o c5-^' ^^ lt^ '^ J^^ ^j'j^ ci! c£-^' ^ l-wjL^JI 

.Jai3 o^J^il <w~Jl oJla J*>^ 
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1 5 : oJuJuiJl AjjjJI ojJsl\ 

10 _3 x7,03 : ZL*«& I li jjii I SjdJ I 

1 O -39 x 5,90 : ^ibjBsllo^al 

1 -12 x 3,0 5 : iL^bwj^iOlo^l 



SJiiJLill kjj*\ *jZS\ :Sl>ll ^#!>UJl oj&\ A 

dJufe jl VSjJLlI SljiJ &j&l OU^JH dJU* JS" dL»Lc Jp iaiLi jp\ o^AJl difc jil ^ U .SJuOP 

OUjjj^jJI k£ ^l&lgjj C~?w jl£c o JuiJl j^ S^iUl aJl&j .&b^kjl oJl^j ojjjl o I^j Jj&jj .IJLaj 
^dl A^JjJl OU~*Jhl ^Jp jilaj l-^-^JI IJcjJj .ol^Jl J^-l^ j-^*^' Ifyi^J Jj.yarJb ObjjjjjJlj 
il 4&Jb 43 Ju oJia Ja^Jl SjS cJa~^ Jij .4w*j*>Ub "j^aJbl"^u ^ftj "gluorf^l oj2i\ aJla dUxc 

CJlS"jii .OUjjJjjJlj ObjJ a/jjl <ju 4wJC« 4$L*%« ^JlP dib^U J^i^ J^-*^ ^>2J| d *^ ^^ ^r^Jf 

oj&\ oJia cJlS"^J Ul .j^aaJl l^a*y *« oUjjjjjJlj oUjS a^jJl cuoUsd 4*>iJl£ Juil SyiJl oJu* 
JJj£d aJ*>UI ^^oLll jJLAJl Syttl olfc C**L JLA5 .ObjjjjjJlj Objjj^-dl cusJ^J cMJii <Jfl*^l 

j^ Jojc \^fi\yc^i\ *Jwwvi> ^Jl c<bj*XJl UUaSI J/^i ^*^l *^*>Jl l-w^JIj -bfc^£ ^^?tc j^JdJ 
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"4J. yu a J I &>«fdl SjiJl" U^x^j .1^8 SjU^ &u5l OUJl ^J^j o^ *.LJWI jL^jI a*Xp Jjlj^Jl IJUfe 

H***^- J5" l)I dJbi Juy <jy Jliid .*bj*AJl ilp J JuJl?- j**2P aJlac o^iUl aJu* ^U^l j*£j JlaJ 

oli oU^Ji-l Ja£j j0*^\ ^^>j^ o*^^ i^aibll 4jb^&l Obt-JJl ol; OL~~i-l 
OjJlJl oljJ (Jo^j^-jil OUjjj^jJI jl dJbi j**£i *J J^J cj^tJl Lj^y jP^lsj 4^jL£all OLsxJJl 

jl ol^Jl jP lJuy OUjj^O^I j^tol jl^^JeJl <ULJj j^ qj&\ dla oJjj Jj^^^l jl 

.o^AJl aJlA 4<>J J^aAj SjJlJI jej^cd ^ydJb 4j^lLkll o^AJb Objj^^l oJl?sj Sl^Jl J^-b 
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Ljjl 0^" J c4j^U-I (t-^l «^Jl a^ ^ J^ Lo S^Ipj .oUjLdl j* jji Jjil lys> J}j*j ^\ 
^ft S^aJI aJu* J I j^ ^^Jl ^Ipj /'mass attraction force" "USol oJl?- Sjii" *$I^Jl J ^^J 
lfr*a*jj?u l^la^i\jj OJL^sjj Ij^- oj^-Sol J^Jl l)L9 4^y>"^l (SjA^^. ^JjbiLa «**-^ ^>A-Jl A-^l 
. j^aaJl Lj^ajy Oljljio J Jj&b o^-^ll *>s?uJlj Olj^l *lib J c-^^Jl ^a SyUl o Jiaj . <j*a*Jl 
o^AJl fiJlA oJlpLvj: j.*^J;J I Jj?- <jyw jlJl* (JjjJtf lC^^ c-^ljXJlj o^j*^I jfcj '^y**' &j*j 

,j.^J;Jb j^j^l aJl1s^2jj cj^aJI ^-^H ?y*^\ d^Ufl^f SjiUl aJi& 4«J J <obj ^J^l OjJ^- 

.jjxJl Syr* (j^^oU-l J^lj*Jl j^^pu 4~oLo*^l 
JVIichael Denton tijtis l£j»U j>g*iil ^L%jJH L?-^Jj*Jl ilp ^kildl oJia JjLj Ujupj 
How the Laws of "JjSol j* 4»UJl L^JjjJl <jyljii ulz£j <Ja*S" :4JtJaJl jJ^"<ub$" JjUsI 
:«U I J I Biology Reveal Purpose in the Universe Nature's Destiny 

C^JUj ^yvwoJJl j^ oj^ djMy J?' c^^^" (^ c^l ^S" cJLxJj .jj^j j-^aSI 4jL?- ^tjb 
jl aj4 ^1 J^J i tSji JjSI 4j3U-I CJlS"^J ^y 1 *' ^*b j^j .oJ^-lj h^tjpxj 4jL?- SjJ^ 

o^Jl cJlr>li .1^- Jjl ^y-^l (x#lj oli*>UJl c^Jj .J^b>l J^ JjS^J ol^ 
olji 4j»I cuxc U j jirwi 1 1 JLj5>-jJl j*&j6\j& c¥rjjJ*&\ jL^J c*>LJLi <Ja-»-^l SjujlJJI 
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J^*" c£^ ' J^J ti\s*~«> <dj| cdJUi % c^A aliiJl lift diJUj .4~»>L)*iM 

cA^llSv^lj^^-^kjt^^l^jXl 7 2 7-1 642) jjjJ 
j^Jj cll*jl —jj <uL^ j*J cs^tfJo JS" Jp <G IkJLj jL&l IJia^ifc^j j 



(.»j£*i\ i3UACJlS"li c^yaJb^JlH Ig^J&lb^:! C-jIjJJIj ^>AJI JLgJ J&i^J<Ul 7u^\j$\ 

<jy I>aJ liLo SjJLAll *JiJb <ob?tPJ jp Paul Davies j*io dy ^ijy^l ^bj*AJl j^ J^j 

Sj^-^l oliL^s"^! jSOj .dLiJl Jl jell 4jJl5 ibjj cOlJj&l Jp iJjJJ ^ll Ub Ujlp" 
(t-^ Jjbcj <C£"y J Iju J3 ^JU^ll Jj&l jb J^JUl jl b^k^aj ^l JlJI Jj&b JjJbcy UJ 

12 ."4Jj&jJjoj^4dJU 
.4~oLo^M /O&l aJu&^jj j*>Lol ^Ip jU^ib jib* (tji^j JP^ /f^o.yaj <d$" Jj&l Sj~»j& 
•^ycf* fy\ &j* f^l j* *^ JS" J^" c^^l 4 J^J ^^V^ ^' c ^Jj Jj^ lj& alkJl IJla dbUj 

^j'j^ (J^ L5^J c c5-^' <Jfl>W?b LjjIjIJL* J A^tJl ( JL» ccAlUJi Oj c^JJI jl Jt^tuo *>IJ^ ^L«b lilj 
Jl aJLSt jUsI Jij .4)1 LajJi jdl '^jJbJl"l2ij ^^ajI JS" J^j -^>aJI ^b ^iJiJl SjJiJl olji 
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.2 ijll^l^l^J^tjA^ 
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cjUa^-Lj c<uIIp jJLS. ^Jul ^o^Solj dJU-^-j obLdlj obljJ-lj JU-lj dilj *lj$Jl jl 

*J*T l)jJ^ /j» ifr-jpu i}jJ3\ Ja& &i3 .Obj^oa^J.1 (Cj&\ alJl^uob ^j^- *jll IaI^j jl L^s^^j 
.Jb: Oj~Jj jl JjbtJ b^£0 cdJbJiJ .jfjjti-l iJiajj^a^ Jl jLJ^J jSCc *^j 

lOljJJb*^*^ JSj jl£o JTiljl cA^j OljJJI2b<£Jl0 A^ijy-T^liwOj^iJ bj£0 

jl jjj^li LjI 1*oj\ jfijUiSj cSjl?-Ij ?%JU £*?- Jo^j-jll oljJul j**^- ^p^ l)I *^y bil jpjtiiS 

j\g\ jl -.bxi Ul3 coj^SOl bjjlf* J^ *^Jl ^ .iJ&l Joji (1,000,000,000) J jJj ^P^d 

YojyUaJl 4~Jl oJu* J^-ta Jl?-jj» liU c£il 

„Ua?-^l j^ Jl?-j JLiawj JU^S Alii) Js> ^j£ Igjld clJ^T jyw? OjAJl a^V" cj! j-° (t-^^l J* 

. J^s$" JjSol Jfily ^AJl ^LlaJbjjkdl d~^- ja ^JjIaa jS^c 
Ij^j- oj\*S"4$Lwa JUtJ 4j»jIJL« £aIpI ^ZljPxZi Objj^^M j* SJS>& o\jj JA Sji J5" Jj&Sj 

.ObjjjjjjiJlj Objjj^jJl ^tf^-^ L^r*"' OU***?- Sl^Jl J^*"l^ ^"JJJ .Sl^dl jP 
j^j ^ ^ JT 0*^' J^ l^' 5 J^ i^^^l^ s^SV^I Jp S^k; ^^aLuo cJ^aaJI lift Jj 

.SjJJl^k^ <jupj ^ ip- ^j^\ QjJs> ja *j?r jpxj <i\jd\ Ja& <jupj ALjj .SjJlJI dit j^Ua?- 
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CAi^'.- i 







^&ul& &iJy~ J<.*~* (0,00000001) i o~ 8 ZjJs\ ^i ul& aLj ^lop^Ldbi j£j\**dij 

^T <>-i^ SjJnP j^ Uj^- ol^Jl jtJV- ^jLj c*j J^j .a~d (0,000000000001) 10" 12 SljJl 

cUfely jl li?- U^jl blj .Ijl?- Sjyw? cJlj U ^Jl cSljiJl ^y l)I ULc LuIp L?t^j cj^LaII IJifj 

Jl Lauoc^ 1 0- 8 A5L5I SjJJljkScAsO^^ 1 0- 12 *JUI Sl^Jl^kicAyaj £jl& UJuPj 
1 0~ 1 5 Jl _b*juJ ^>Jb Igis" Sj-iOl a Ju* *fc i/\ U^jlj S^r Sjjjl jl La*JI bl :4JbJl £*~uil 

16 .olji (1,000,000,000,000,000) 
U^ Uj?- ^jL^J SljiJl (f^t^* l)I J** p^j\ lJ*^ l -4»ZA^ SjIjI J^l j^"I *-/<*J *^*J-t cdJbi **j 
L~*j l)I ,U*-t (Js-jS" .SjJjl &£" j* 7-99,95 l^ij SljJl &£" jld coj JJl *^- j* *J^- 0^*^ Ij^S* 
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-J£«jD 






^^t^-JB 




_ 





^Aj clgJUs"b ojJlJl JIp ^jLdb 4£jj* C~*J SjJjl ib& &j&l &ls£jl jl jj^xi L-^^Jl 
Hj*Jv* J^yy 1 <U?-L%o Vj^ ^Jb Jl5 J I LiUi .ol^Jl J &uj£ L»y£ LgJs" Sjjjl 4b$" J I ^yu U 
VdJbi U& J I *. Jau> j La .JL?-lj py*J^ 1$&-L~j* 43^£ J Jjdl OIjI **^?- ^wsj J^^k^i* dJblj 

J -8 15* ci^ SjJJl J^^ o£*^\ U^vi<u ** J*>IpL&j jLdaP jljjJ Jl?-jj cJk~o ^ o^^^ 
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80 : r U3Srl Sj^^djJ^^S^I%^^^^J...> 




.o}U^>l J^ W>l fc-UJ I^pLjI J JJU SjJJl JODjXjvIj oUjjjjjJI uu*M&I &UJ ol 
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&x* 6 £ ML 



Sj Jul j^b QyM 

lili :<u*& Jlj*Jl JjjS^Jl Jl ^>i-l jPJli IJlaj .p \jii\ 

Cj\jyJCJ lOjJS\ Jj&J .jXflJ \jj£S Sk \jti\ IJla J> J^rji 
4JL*J.I qJ-Aj\Z-*-j l*-&\jJ\ Jj .OUjj^vSs-J^Mj oI^jlJI 

j^LaIL Sj^S" 4dLw« 'V^Jo [4J ^rji *^ l<^'" ^j^~°j^s^ 
: JbJl j^Jl Jip j^LaII I Jlfc ^ ^ Oj^aj J I b£cj .^jJiJl 

j£ij *j*^~I iJiftTs^j^ JbJl JlSlb JlgJ^uJ jlb£cj 17 .4JU( 

:LJIa3I JjnS"! 
JJ) %y o^-cs-l lila .4j^oLo*^l oU«Jh! uy J2?S" p L^ ^rjst" 
c^oUl 4JjL!aJl ^JIp ^j^-jll j^AJl o^b-^ C^-^S"*^ Sj^ I^J 

^JiwJh &j£ll OljJjl IS" C-ju^ lil t/fj j^j .(LJ^S ^JjjtgM^I aJufc l-JIs" jLju ) LjL^Ij 

jLAJl +~~2r j**p J £Jl*ijl JjS"^ ^^ cS^bl O^b ^Jj J^ l^jl J^$ jJ c^l^Jl Jj 

oIpI^aJI jl Vl cOljJiJl J ^rjll p I^aU I^jLL* Ipl^i ^^-l Sj^ ^y <.>y*^\ jpxj L*s>\ jiJj 

.<jj*zJ\ La*JI ^ ^jJ^- (Ja^i f l& Olpl^AJl 
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Jju ul^\j .OUjj^^ljOUjjj^l ja hM JjScjoI^JI (yA 9 32 alp ^ cJI&aJ i)\g 

j£ b^ SjjL?- Jp Af^^j o\jii\ J^-l^ oUjjj^Jl f^-j 1 9 3 2 aIp J Chadwick dLj^Uj 

S\jd\ J^-b J^-Ji l)I ^Jpj^liJl l)jjj^jJI jt^s^- ALjj .SjJlJI oljJyc^ ^Jlo Li j-a L^S"i AiU 

.Ijfc 10- 15 4j»jJlJ| 
dJLA jl9 cdJbi **j .*^ll oL?- ^J (Cj*** c£^ ^ O*^ jyU^Jl (t^-*^"l I JUb J£a jl Jlibu JlS a 

IJlfc ^?- cLjIj J^j .4£^£* ObUM JoJlft j^?Lp &u*J|j 4jLI <~J*J k*~J Jj^J 4ji-l jnPj 4ji-l 
.\^JSj OUyJ[-l j-a ^JJ^ ccJaJ&j j^aJl lg*^24y <UJ£ Olji j^ 4AJj* j*^L*jl J*^- l)I cJ^-I 

*L$^Mj ^UaiJl J^rljSoljOUlj^ljOljl^ljU^L^Ij4^^j ^Jjl ^Ij^Jl jljl La SjU^ I 
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Jlkll 




OlTjIj^l :^i(il syrjl J^UJt ^-1 

^a oljJJl Lgjvo oiJbj ^j| oU^JH yu^l jl J6LJI ^Uks-^M jig* cC~a« UIp 20 ^?- 

Particle" "OU~*Ji- 1 ^bjJ"^^ ^bj— j-AJl Jc j *jj g fe Ji ^Lk^Vl IJu* ^^1 Jiij 
Ljjl$"y>-j SjJdl J^-l^ o^j^-jll "sub-particles" "kjAJl dj* oL^Jhl" J cu?**j "Physics 

."quarks" "O l£j IjSO I " ^-^j 4»j i J j ^ O U~*?- j* LUi JjScj Sj JlJ I Igj^ 

1 0- 18 :4_Jlj*JlJ| j-o^s-S"! IjJlJj>-LJ c L~*-^-Jl ^^J ^ ^-J~-Jl J, i « tl oIjJlJ 

.U« (0,0 00000000000000001) 
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OliLd <>aAJl Ifr*^ J* J^a^j jl oUjjjj^JI J>-b S^j^jll Ols"jljS0j I Jul j£j: *^j 
Jca; Sl^Jl J^-b OU^Jhl dJLlc ^ &Sl^l jP &jj~J.I "oJUJlJJl 4j»j>JI o^aJ|"J^ IJL?- oj^S" 
<ju &L*ll Colj U&& •rOls'jIjSol <jy ^^ %/^r $>&l oJia U*j il cUi»l £)La Jl l$~Jl*i 
jnS"*^ j^v^l L<fcg.yi»j jp Ij^j jl ixgj\jg ^1 Ajku^j *^ c~?o o^Ail dJia Lit I Colj cOl£jlj£jl 

**j .Cj\jjjl£-\j Ol£jlj£ol <jy 1*^* c^y J^^ ^JiJ -«^^Jl ^ij>^ SjiJl dJLb: gluons 
. Jf ladl lla OjJ^- LLg' jjUaS'l j* jVl ^ *LJ*Jl jSC^ 2 cdbi 
jj^ oU~~i-l ilp jp <jLi£b "oL~*i-l *bji" Jb£ J Lil?- lAjlyri ^i ^j*H ^^j 
^\ j£j& jl LJLs c^Jl ^Jd S^jll &ydlj c^^Jlj c^r^l JT j* p*j\ J* (.j&j Mj^ 
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l)j& ^J$\ 4jLdi-l 4~oLoVl Ol^Ji-l ^Li^'l J^ Lr**J* 

*U ^1 Ol£jlj£jl ^byl ^jJl?- Jup -y O&y* J bc*ii 
v^jjJ-l ojjb ^Ijj Jurjj» ^jjl U cjil .|>u 1 o- 18 
<j^J tcrj-^jil HjJ4£>£* oL^i ajJI $.LJUjI ^j^ 

.ibU c~~Jj c43Lk lyuejj V) 4JaJbJl a Ju* *Ijj S^j^ll 
j^UojJI jpf h^pj da^r s^i cij J vl ^JL^l^I j-a 

JS^jll S^UI JT *b oJ^-j J$wj ^l tSjJUl J?-b aiijll 

lj&* .4j^?-Ij <U^^j- *-Lapl ^J (JflijJ Jj^ JrO-^J /<^l ki&l 

J JJr\ JpUSl jU-l jSJj .Ja& ^2* 4**i} Juo VI OLSVUI dJ^J Sj&l b^l OUT ulz£j 

J^-b olgjlj&lj cOljll j^-b oUjjjj^lj oUjjj^jIj cb^l ^Lol J S^jll oljjtll 

jnP j^ aI <dJb uu*Jll j* 1^1$" *-lj~o Lfc<Jr\ Jjfti jo l)I^jVI j-« <b"j^ (j! J^-t OU^ui-l fiJlA 

j^j .bb <G j k ^J **4?u J I l)j^j 4<u« J?-J£ ^1 l)j^ cJLJVI oL?- uljk 4jIj J5" jj 4oIar.,a 
cjbuj <Ubw <dJl LgiU- Ji oUVl aJia J5" Jl «cu^-j dj>o-^ >J&c*~j j^ l$0 ^J^l j5lii-l 

Sj^ 4 ^2S3 u$3j jjT ^ti .pb ^> f jji ^ j^jDl j ol jLUJl ^J ji idL4)> 

.30-29 ij^^^Jl 




>W»f J^ ^ cajlj^ll ^ Jl oj JUl ^w j* 

<XJ| n^jJl g^jij .%Ji^l accelerators 
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£jl$" OjJl?- J c-^-^j j I <GUs j^ SjJljI j^-b jyu^ O^b- ^1 jLs t^ljJl Jj .Sjyt^ SfoU- 

L^^jy IjuI A^Ua^^^Jl^l/^r 1,000 ^ [&& a&j* &>j«~jo\jd\ Jj?-jjJtf ^Jl Objj^^M 

J jjJ£ c*^ J j^il lg-*a*} j£ cAb?u *^ ^l cObjj^J^I ola jl 12?- ^yj&Jdl j^j .j^aJI 

b£' Objj^^M fiJcjJcJlS'jJi .'V, lj jU-"Ot-jjJ dib l)I 75-^ljJl j-aj cU-sAJ,^ OljIjLa 
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J^>- &is£ oIjIjl* JjjJtf Ig^Jj Ulc 4fjUo« oUjj^^li .l-^IjSoI dlij **?j j£ Ulc <Jdb£ 
j^aaJl L^a^j aJlLmsj *^ oj-^j VJjLbM Jj^ oljLJ.1 oJu* oUjj^^M **£ uj^ J^j (.<*\jd\ 
*k£ JjSLu^l dJlftUfjiSj Vl^ii3j«y jdl 4Jj*Jdl IgjlPj^jytMall 4J*b* Ia^UjI ja *s>J\ Js> 
J^sll J^"l J Jjs^l Jjlj^lj J^Jl aIIsjJI IJu* J Lj^rlji ^1 oJu^l isy&-\ Ju*j*£ :$Jb-lj 

j*>il>j j^jDl j ol jUZJ\ £ U40^4 ^^Jl ^U^til ^ij>yxUt fcyCJI tS^ 1 *&•» 

.24 jJJ-I Sjj^o 4'n^JI 

4^-^ll oL^xJJl ^U^-l (j*}ij -dyjyt A^ ^^h ijp\ ( + ) Vr^l k?xJJl <cjL*j (_)4JLok?w 

ol^dl T^^i j^aJI Ifr**** ^1 Jl OUjj^^I J (_) £JLJl OL?xJJl JU^-Ij ol^Jl J ( + ) 

.k**A Xpbjjs^ uy IjJ p LjI ^UlAjL?-bOUjj^J^I L^JUi ^Jl 4jL^XjI £jl?*-JJ| a>Ajj 
j*a*Jl lg*^2*j j^-yLj 4^jLioll 45b^^Jl oU^JJl^jl JoJia 4^bj*jjJl <>J IjJJl jl?-I LL»juj 
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o^Lidl 0*>bJl (£j&\ aJu* jjljj Jl ^^jj Ijl?- &jb *J Js> 4wuo oUjj^^I ^Ip Sl^dl Lfj jjJj 
l)I l)J^ «j*^I J^*'^ f>^' j^AJiil *U2jl iJu* U>u cdJbJj ^c-wJj .jib* J^-^ O^^' ^-*^y *a 

.Syr j <J\ ojJJJ jls" li 4<uU- 

OUjjjjtJI ^JjJ ^Jl kj>dl ^jAb ^j?-j JL-a J-So IjJU c L-olj-*Jl JLfc Jl iiL^Vbj 
ijA O/vJJj jl & jboa OU^fiJj L>£ ^\ OUjj a^vJj ,J^- <g~vJ ll tj^aaJl lfr«A*.J OU jjJj^Jl a 
OUjjjjjJl c^i li c&L^kJl j^Ajj .filjJ J^*^ J^V^' Lg.yi<tJ ibj^M jP dJLaU cj*a*Jl Lj-^a*j 
.0j3 4jI c^l^bj L$\jJ il UbACJlS'li cdbJlJ 4?vwJ j .ol^db JjLzd^l j^ (Jul 

^JJl JjSoI ^pj Jl ^i-l j* jl& cdbJLS" JU-I j& i^Jj . JIajj <Ubt~o <dJl ja JUI^ S^k^o 
**j .Jj^J Jj&l j& ij 4»IJLil Ju« 4~*£p ?ybj ^ibuo^JUAJl aJu* cJl$"j .Ijlj J I J^<^ j***> 
JS" jL5 Ljjb _ SjJlJI j^-b I J^ &yb oU jljj c^^aJI jJudll ^^ k" jjll*- caJL51 ^j JLid cdlb 
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.( 6 : j*Jjj» Sjj^») 



*&Sj4?r L ^ 5 *' *UL*Jl JJu Jul) 

IJla j^J Jp- ^1*j^ <>j^Jl ^^ ^j^ 

SjJLJl'j c"oJUJlJJ| 4jo^jJ| SjJUI'j 

JUP^&loia U*j (ill ..."Vlili"Jlj*Jl JJb-l ^I^4j icObSOl^UJLAo J ^jj U-S" c J^Jj ••• 

^m^sj^a <d*i j^ula^j U K j*^ SLuoVl aJu* JS" 4^-lj^ J j*'^ *Ui*Jl l-^^I JlaJ 

oJ^Ij Sji j&~£jv*i ^JJl o^Ij^Ij 4*ScM dbU J^-Jtf j£<J^i& jjSol J4k£ J5"l)I :^j 
<Ubw <dJl ^ft o^2Jl aJiaj tJjiljS J j^Jl ^-*^y *« <£>2Jl JS" ^2J o Jl^-Ij SjiS J^-jjj .4lkl£ 
«d$" JjSjI *ULj jl9 cIJ^Aj .*Uj U^jj *Uj UjI 4jjS <dJl ^Juj .S^aJIj SjJlaJI J5" dJbU c JI*jj 

i3lj^l Jj^ (.dj^jtib jjiJJI dkJjl Olip Jwj c4jj$jnP Sy *^ <Ul AjbT-ti^ J«dj| JyLij 

:S^AJ| tjy* ^ V 1^1 ^.^ ^W ^l> W^" ^ S i^' ^ V ( ^l t)Jji M [^ 4>t^' tfji 

.165 
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A^Usdl 



sj^r'j oiPj^di 



^Lf y Jp ^fi cS^Ul j*>LJ LgJl Lg-^P 



j I jILaSjUWI 



iSlkjl obj^^o -LP < 






i oLwoLJJl 



jjJu ^J *UUJU L*0jJJ\ c^UI LJLaJl 



Jl layw?, 






CERN 



:^» OU^fcl oJia *aIj 



Fermilab-FNAL J Li _o^jji^£j 
.vi.il.tliilUtl ^Lj-J^Sj^S' 



^ - u i -a 



cOLrc^sl oJifc 



o^ki^j ^JJl Jjw j-ja£j ^r 3 : _ v { 



•d*»lcA^ , pjj 



I 4JL>L»o 



.Jul SSC,^-..,y-l 









(LjijjVj^ 



c-lj-rj J-& Vj .Oljll uu^U SjJul j_j 
^lyUaJl 4*Jb OL**JH oJu* ^ Oj 



fjfjrV uljjkII 



tsJl oJia J> J *iouJl 



. JLwwqSJI 



oL-J ' '-•*•■' •"- - •■' 



^1 Sjj^-Vl cJjl^dl Lu_£cj -LfrJLg-) OJii 



J OL>-5-wJhl ^b^-J Oj_?tj (£j£j -5^111 
j* Lfrjajta _£--«»i.«.i. 



cloud chamber. 4^ Sy* 



ialjda^Vl 



oJU* -*P *£UI oJjlX) O 









^V JiJaJl OJL^o j£ 4oJL4dl Jfl-^Jl 






f- i?i 



2 7L*jJa. 



I»Ia J^b oL^I n.j~** ^ *M^ <j (%-^j •Ln*j4s' 



4j»j**jj-%J| ^ a jJ-1 /J-£ ^-Aj 



*|jiW>Vl ( 



f-JJ I JL3 a c^LwJjii I _ 4j»j**jj-%J I ^ a jJ-1 /J^ ^-Aj 
cj^ijj^oj c^bjJ 3 ^?w jv^M l^ J <W*iJ 



^w jp£\ lia J Ja*»j 



J^U-I jjlj^Jlj^ojt^iJ Jig^- a^£jA Iclj JuJl?- Altai *bjl jjSol JJuJi?- jjljj jjijSv^4JjU j^J 
J <dJl jJb>- L-^L?tP j^ S Ji?-ljJ Ju^j *j£j& s-JlaJl J s-LiaJl «.^fjA 4JUa» U jIj .^*^jjj jj&l 
jjJb>- j^ U&li Ls"jj j I Ulla) tiyux&j jjJA\ $.LJbOl Lasxjj .l^J ^1 <jy^j X^j^p^- ^ ^jd\ 4l)j&I 

Jpx£~J J^ ^ c&U-l fi^ Jj .*-JjL?cplj jjj?-*)l\ &\jfe-\j Jjlfl^tJj c4£j£* 4%oJp JjIj?- ^Js> <djl 
d^jjj cUOP jlS" Uju?- a Hid I lift JL^-jl ^Jdl l^J\ J**-J\ &\ cdLS *>0 tjA 1&- *U^I 



.6 :j*Jjj 



«.,-*> ^1 Ja^j cjl *Jai~J V Uj 1 L?v^lj jA-jj .LyL?- *-lj*H ^1 Ji^l «-b^&l Af^ 
lj^-\ Jl jlXo j^ jA^j jlakdl JiaUJj KU UJup *b^SJb LjL^- JaJy 31 .LgJjJu 
Jp Lb**£ I3lj .td^- ^^Jj K *^Oi ^ Jb-lj jj Jp Ja**ai jl j^^tj -cJaiidj 

I la J^tJ Uj .^U^iJl jLdl ^^wj LuL?- Olia^- j^ 4k^- k" J <uJi?t 
j! db3 .c^b&l %'^ ^ L^ycuJ LUt ^dl OUjj^^fl jA L& jLdl 

V4jaSJ| oiA^bU jSOj j^l 2-1 
JjJLc j-j.S'I *ijJ^ lJUb Jj^tj .oJL^-lj 4JIj J Oyw *laA« ^vP 




u 




I II 
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alj^Uob J&- l^Jfi^M* j£j; V &i]a*a JjJ^J <JflJj ^1 cOba/vSj^M Olj*iP f^-j l)I 
j^J cdJji **j . L3 ^8 Ijjg'i U.S" OjJlJl J?*l^ S JJ0*a <bjjj^ ^S"^* 4^ bj^y (,Cj\jjp**tjy>A\ ^jSI 
&jlill ^j^wo JjjS L^U^J LJ^I J^*^ Lallfti jj^ll £A% y j\%\ £jhj A3b aQsju fiJlAj j^ll 4$*^ 

.Ijbl Xgjte* && Jup ^&Jj 
iilp^l aJu* JoUjj^^I a lop I JoJJ-/r J&j .SjJJl SljJ Jp- 4jjj^I &JIpI ku*> Jl?-jjj 
4tebw 4k*>ljj Jjbl jjaa V ^yJl .4-y^Ji LJjj^J^M 
jj-l ^J^ta titoUll oJu* J*>1?- j*j .22 :^ft V^bj 

JaIpSu 4jI^*>UI jIjlpSu J-JjlJI ^IjjJ^I 3I 
ja }Jj6\ ^Jlj jjSLU 4jj-Su.I oljJUU LJjj&jy\ 
UT .^OaJl Jp %S* Jju 22 4i^buAJ I2ij OUjjtffol 
ja fi>J\ Jp SjJJl J>-b ^jb J\ Oj^ ? op jl 

Jlj^l j^ Jb- </b j£c ^j .Ju^AJl ^QsjJI IJlft Jp 

J^Ijjj alkj ^^ J5" ji?- <djl jl J allidl I JlA ^T>J 
J^ 4W.&Jfcy .(O&l oTjil J ^jj Ur 4jj0i jl^> 

:<ul^ ^JiJl ^QsjJI I Jut jl jT^il ObJ J ^J^ 

.3 

pPjJl Jpj .ojJul J^-b **UlJ Ji&wjl Jb. ^ oOj>v&?l jjjtf 
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^ .^laa^ ^3ua ? ^s ^)srj ^3> uj ^&jvi ^4^ uj <^f ^)sr ^j^ ti -(Jk^aii > 

. 9 _ 8 :J^I ojj^ ^ JUaUlj^l SSlfUlj c^l 

aI^^I Jl &jJJl Jj^ oU-j^JH yw?l j^ «d$" OtStxJl ilp j*wjlillj ^^Jl aJia J^jj .4Jb« 
j* 4iH*sj» UJ jJJb 4jLi^ Jbuj «Ubt^ <dJl ^^ij .^i^il <cuSc>-j <^IjuIj <uUj <dJl SjJla3 





fjd cjT^jI 


<5* 


oljLSl 


il .p J-M^jll 


1 Jlfc Jl J>£j 4J IjS & 1 J *jl 1 ^SnAJ 4 


jl ts*~i 


c4JjjnS0VI £aL£VI r,j*2jfi 4*0 Iji JUP 


J^J^' C 


^Ujj^Vl j^C^Ij^JL^ JL^-jj J$*Ap 


J^Ji 


cSjJlil SljJ dy 4Jjj^l 4Alpl 7 JL?-JJ 


SjUilj s-U^Jl 0j& ^1 oULklJ LU^j Oj^j cjl 


(Cj^lfc) 


Ijiil j aA^uJ.1 "oIjU^i ***Tj\**d 




YSjJUlOlj 


l M lyU0j>3ujJ&y\ iJlii-^l OljIJU jIUiil 


<j* l£> % fr'r*$]!*$ pj 1 ^ &6* > '*Jh)$* m J <£S 


% IjQ? olJCw^wo jJ&- ^JlSI{ 








.3 :dllllSj^i}[jj6i 


jy~*t iS^ " i 


JU*i" Jb^\ jl jA U?-J^sAll c-j-JJIj 


8 jl 6 


Ijul j^aj Vj^i clJbl jycj V J^Jl 1 JU* 






.ijy\ « 


uu ***** Ajjj&y\ iilpvl ^op jl 
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OU^Jhl J> 4£-j* j^Ua?-^Jaj L^jI caJ^I i&b-*>Ul Ojb^dl J J^Jj .Sl>Jl Jo^-ji! OU 
J^a *-~**r JS" OLj »b^l jl <tiOl j^bjJ J^jJ i^y Lo^j photons. oUjj^Jl c^I c^j^I 

*Jil ?Ja^o ^Jp jj&S ^1 SjytMiJl oL?-jll jLijjb 4^Ji 4A»^kjjJ^j *j*aJ| jl <j9jy^l j^j 
OUaJ J>-^ (J^Jajj o^lil (fr-^-T j^Ua?- U L^-l *j*aJ| Jro^t-t cdJbi *«j .oj^xj (Jj?**' *-^I *^ 
oJtft Liil <uJd Jjj^^l J I Ja?-jJ Jij .SaiUl -.L?-j ^^kSLJl^kll ol^ki J> fokfcaj 4fl^* 

:£JLfjVl IJla J5" ^J&-\ (j^&\ hj£^\ *kjt&\ ^^°l ^Richard FeynmanjUj*i 
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4*oi0l &b^aJb L& ^^^i jl j£c cU^j 4*?L?- oJUjd &b^j jlij-^j U^jl dJbi .Obfjll J> 
cOJuJ&i Jjyj ja JjUa LiS J> ^Jjt&Z^ SjJiJli ... JaiLgiioji i&i^kj jlij^aa Ugi .ij£jSl£jil 
.oljlJio <jjj*tf Sjyt^ ^S"ljS" -*j^j <** /tf^^Jl ^lisjJl j^ S^La* Sjj^ J> ^Jj+ozj V IgJ I U.S" 
.Jai Ljiiw jj i &L^k} J^j-mXj Igjj .Sl^db h*s*j uU jl obw j* pjJ J> jJLi V Lit I ^ftj 
\4~J6 VbJaUj ^JUaJI I JU* J J}j«a£ Objj^Vl J I jAj c JjiVl J& dJbJj Jb-lj -. Udbl Jlrjej 
cdJbJiJ .Ja^b &L»^kJl j*jLj J&J &}J*. (JSs&i U-a*>l$^ •rJa-^aJb Cj\jjijAl\ Ig; ^j-^aa ^dl 
J <tt^£ ^^ ^1 jP lilb£ LtJj cAsO^) L)V c L^Jl j^ \jyg IjjJ Ugij^aj S&^k ^'j^i ^^d 

21 /'dbv 

."Quantum Mechanical Motion" %£j l£j. I 4^Sjl 4g^-l" :>* J^LJl IJu* Js> IjuJl?- 
I JCgJ 40l*il jnP 4*~kll 4Jbl OUiSjl J twSjj ^JlJl l)UaJ ibuoVb <£j^l fij* JlgJ^uJ byo 

:iJjLJl I Ju* al£ i&j ja aj j*^*j Uj J^LjI 
jj^VIjw Jl j£c cAjS" j&y cdJbi l-u^S jl dks-lkuob jls" lil cdlL^J dj& ifcj V" 

^ jb-l <ua cJJu 1 Jko jiij j dLij j>-jcuoj c'VLa dbij £*<£u*>" db v "YdbJis" 

22 /'dbJLS" J> a^l jw jl J&: Uig J}j*j j^I v . jvl 

^jjl Cy^Jl j*£> il .Jljil J dbJis" j*j Ua jUaJ <gl j>Jj ^JljI Jlkil jlijjl jSjj 

.4J^ br «dJl LaJl?-jI Ji 4Jj&Jdl ObjIj^Jlj JaJl aJu* Jl IjLAy Jl Jj?uku*j *^ ^Ld t^J^^I 
jnP Objlj^ S^jjj cLoJ^P jl^ UJUP JjSOl Jbuj <Ubt^ <dJl ji?- JL^d ^-.j*^J| 4j»Ip J ^ylj 
j^j ... "VdJbJLS" jj^^fl jj^J J I j£c cAjS"" -Jtfb*> Jliw ^b Jycutj J I Jj^ fiJtfj-jlj c4j»^Ip 
V <Ulj i^Ji is" JJL?-^ <dJl jl S2Jb- J c^Ujij c<d?- jixj ^Jjl clift ^LJUJl Jlj-^o ^lp ^uL?-^l 

"! j£"' ^b VI JjSOl J ^ ^1 O^-jji Jl j^c 
.117 :S^Jl Sj^ 4 *ii&&*£JWfy f>bf ^|3|j^jVlj OljU^I^JIi)> 
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V^^lPjjP^U?-Ullp 

Olg^S^Uy^dLjfc JLjJJLjbj .ojJJl J>b QUjjnSO)U ja»ju> cAg^- ^t»Jf> 

:jUa^-b 43*>UJl aJu* j~Jj \jj£l "Y jljJVb Ob jj^^M 
4aIpI **~o JLa l)I Ji ^ tijS"i oSj .i-jJjjJ^JVl LgjuLUI jnp J o U jj£jy I jjJlj V 
.ol^Jl jP ^^UJl J^i L r ~*?- <Jib?sj c^lkJl j^ ^J^ ^jz^ja J>jJ&\ J^Mp J$0j .4jjj^J 



> 




aJV" /.Tftti : 
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j9*>UJl I Jlft oUjj^I lg~j UJ Z}j?lZ c "sub-shells" %£^3 Sj^r^jjK&J js^U- 1$0j 

• 4^&l J (t-r 3 0,000 4£j~j 

^Ip o^j?-^ll aL^-^I oljJu j*u>JJl ja j^j^I Jl £oliJl oUjj^aJI dJia AOk^aj Ujupj 
IS" jl ^1 SjUj^I jJl^j .L~£l J^t^» ^^1 lJj^I J*^-~^ f^>^l lJjjj^ ^^° ^**~i J6*k£ c^JL^^M 

j^j*^l uy jJ^j 4jjjj3 O Ly^ J^* 5 ci O^J*^' cii o*****^ cf° f^^l *j*<aJl j-^^t • 
jjOj ^Jl OUjj^^L aJik^ari cOljJjl J?-ta 4b^k &LJ. Lib? jl OUjj^aJI gja^J ^ • 

(£JZ*»jd i£* j^\ ci*^ Jli^ tl^a^c ^1 OUjJ^AJI 4dll? OUjJ^^I ^^^^J LoJUP • 

.43lkJb ^^uJ^ oUj^d jU2j c^JL^I LjxaIpI Jl LjPj?-j ^bilj # 
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•j0j*f\ J* «L>^ *yr j LaU *j*>tf i y*Jil\ j» Lw?jl Jl J^i» ^dl kJi^l j* /. 7 

^a <ua ^juj V ^JJl _ **JH J^i J I Jl La ZjUcy\jj£j .LupI j! J^sjj Ljiiki *j *~Jr\ lift 
La?xj ^AJl «j*<aJl j^ J5" ,Jp *Wyu _ ^^oJJl ja <Up J^a?xj ^Jul «j*£Jl tf£*i A/t *j*£ <u*& 

JjJUI <Uo Cjujj l ^j^S\ 4*Jil j^ <Ul J^aj <£jJl THji.1 J-* U^S" !*£■ j*2£ 4*1 <ij /V*>t fciJL$3 

: JbJl ^yu LJl9 c"j^" Jy& Ujupj .Ja2ij^^-^l 
oJia <jy Afc> oUjj^lj i^ Silpl <uuj ^jj^l j^Mp IS" jLd cji ja \jjgh Ur 

JIpI ^js^ ol^Jl j£ 43L^o *U>^M 4aIp*^I *»«£j -<ti jjJtf ^JiJl j^^UJl Sit ^ju^a <u ?t^~j 
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Radio 
Waves 



Mikro 
Waves 
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Gama 
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Visible 
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n H 

lU- 
10'* 

in' 
\- ia j 

IC J 

OF 

ID"" 
I*' 1 
I*"- 
HI* 
ID- 

itf" 



j^Ua^b 4Jol^iJl Jp o^j^-jll p L^Vl Aj&j Morpho Butterfly, j&jj* 

^1 dy*£ cuy^l ^r^ cii o*^*^' OjJLSl Iju^j 4-^li-l *j-*aJl OL^,^ 
^ ^1 ^j> cL^^o ^LSCj^Jl ^J o^j^-jll 4-i>j^ii:t b*>\4-l ^k^ot^ 4^b^g.S' <^>ljL^I 

CljS c*>tui .Igi^l o^lpb c*?tJl *^j* /f^-l a^ib ^Jl sj*<aJl V^j *j*aJ| 
L**jj- £)j*b LpIo jl$" lilj .y^ll ^J<up l ^j^S\ *j*^ c*£ (JaJb^sj jbu*AJl 

ft j^aJl IS" +~Jr\ j£s* \h\ c^j^kJl <j~Aaj •r-jLJ"! Jl ^ *^ o^^ *^J 
d Jia Jj .j^ijl teupy LpIo 4£jJu c*^ ^1 <u« ^.a^c ij ^^^Jl j^ a^LaJI 

\ji uj 4jL 4^ij^ ji ..bi ^i j?laji j^j c^y-i 
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JLA3 :oJb-lj VLJL?- Jl jljJ^I 






.4jSLiJb AJlk^ ^JJl Jjj^aIJ LpIo i3lj^l 4j^S" Js> +~Jr\ tijl U&jZi .3 

jp j^ydl ** jdl oljJal jLs cdbi Jl iiU^^bj .^Jl <>*il l#j*ti ^1 Jlj&l dj& cU**il 
^y jl £>kuJ 4JU*Jl o la J^ai^j 4^aJ- JT 4*U*Jl slg-} ^>aj J-lai <j^*>LJl <3*^ La^I^I 

.^yuj US' SpLJI U*j ^0 ^j?t^2jl &L»^kJbj ^j?t-^aJl jg'UVl J ^1 c U«lj^aJlj c^JjIll 
4jTj SjJJl s^S"jj J^& L^J^- ij^j -A^LJl Up SIpI Jl ^jj SJVl ola J 4l£^yu^lj 
4jT *~*£ cUli Ug'j .4pLJ| l-^jj 41?Lj Lydil l$wji3jJiJ LJLd cliiTojj$"Jdl Objj^^l Up 
j^ Alii) ^b l^JjULa JXC *^ C^tJ Ojj>^' J*J^\j tjlSVlj tJ^dl J^ ^pli jJLAj Objj^^l 
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^uc 4JUpj jaJJb dJb^ll JLA«dl ^j-o jJlaSI \1$j &\laj lyrj &\ J^J-^^^I J^rji^j .jLJVl *~^ 
Ji 4PLJl dJiA jl Ji&acuo La ij^j^l 7tL^ ^J* J^ SLaU &-Lo ^Ij^s^aJ) J £)j>o ^LjI c-jIj 131 
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JT J ia^*>Ul ^liJl ^1 p Iju^Ij 4*£M djj* o^^^l ^ dlj ^ tdbi j* ^1 Jpj 
IJia Jp- 4djJ^« Sla^-^la cLouis Pasteur jj^ob ^^J Oi/^' (^' c£ • ^ .JjSol j* l)^* 
23 .%Jl dbJ^ tfj^ jSOj aJLst j£ i)J*J J*Jl 21S jl" : J IS il ^ >*jll 
J5" j^ <o Ja*£ aJLSl jl J^ail j£jj Jj^l c<u &^l jliM 4^1 j£ Jujll jLJ>M Jbu UiSj 

^JJl JjiJiJI JIp ljL?-4^ojk?-jLs , '^l IJu* J£cj .<dJl JbdojlgM abjl c^Jj^OJii^dl IgJj-^a?- 

dbi ^jj Oij .Ojlkll j^Jl ^ <djl ^^HJ JegltfW 4jjSj <dJl SjJli jl£«>M jJl& JjJU <d**j 

.2 8-2 7 :Jfi\iojj^ ^^^%jfc'4l\'&\/Jl&\ }*te%A'4s\ 
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bbuol V£bLo&J&lj 4JU?^y-^lj 4oPU ^l^ll ^JL?-I JjSilili VLjjlilloj l^oljjj IgJl^wlj 

^1 4jL^I Olkjl&Jl ^3^-1 Jl dbi J L-^Jl ^*>ij .lf**& oljJiJl Jip Lg5lj»-I j* *P^Jl 

.obj?- Ttwsj ^^ Lg^H ^ oljJjl Iqjj£j 
OlJb-jJljA^tol%jJM J#j .o^lil jjj^ail joljjjl *Uj4j&I S^y-I Obji-I^puj 

^ibj^jll OUjj^^l4k^l^clAjjJUcOljJdJ4jb^S0l OL^t-JJl ^JL?t^j .OljJJj 4jL^SJ| 

Jupj^yj .b^-oly ^Jul o^lil pjju jliik£obl£l jobji-lc^jjj^^jjj .^rjl£-l j$*>Uil 

oUjj^J>I ^ ^op ^L ^jl^l Lji^ ^ Jj Sji JT J^j .oljJdJ lprj\^\ Ljy&y\ 

I^aU-I J oUjj^^I j^ Jjil ^op LjjJlJ jjSo jl Ulj c4j?-jL^I l^ilpl J oUjj^J 4JUiJl 
ajIjIjlo J Ji ^o ^Uic^»l r ^y ^^ jjjSi Jl ^^>j L: c^j>l SjJlJ I j. b«-r* ci^rjl^l 
4jLwi0l oQajlj^l Jp 4^^l v-Li^l o^AJl oUjj^O^I ebb Jl OljJjl J^^puj .^rjl^l 
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^Jjef 4b!j jUjJDl oj^j .&*-&! &L> 



^jjO^aJl ^tj^ *<£#" 




24 



jiaJl L$-4*j*J uy^Udl fJ**>* 5 J* 



j^oji fji*j+P JjJtl jjfe'Jjd' 



^Jj^dl Jajlj^lj ccovalent bond ^ALcdl Jajlj\Jlj donic bond ^vg^M J&jl*Jl :^a <<£j^M 

metallic bond. 
£ijwiJl Olkjlj\Jl" al*Jl &\yj6\ cu£ rj^ ^^* ^^l> Ol&tji-I <ju J^ co^bdl Jj 
lSwj Url j^oljJjl IgJj&^Jl oUa*L*Jl j^cJuu^l LjJboLkjIj^loJLa-t^cjj weak bonds 

^J^y Lad L^wj U-J OUjj*£jVl 4-mSjLac JijIj\J| I JU* £k~olj-j oJL?*jdl OljJjl ajJJ 

^JlJ Lll IJia ^rj <*-»***> U (.j&j .&j\j\ oJla 4k**>l^ Jj&j ,jdl ^Ijll <ju j^ .j* (ajjOj^aJI 

V J^l lift IgjJd j£> ijj OJu*j &\g liUj VOljJJl 

jl Iq~Jlj Oj^ oljJjl t)l jA l-^^j! JjSsji jl j^c La .IjlII IJi^j oljJiJl jl£ J c-^^Jl j^M 

J^C J^Lo OjJ^- jl dbi c*^ ^iJb V4jUj JjS^t jl c-^sj 4j?-jL^I Lf^U-l J Objj^^l ^JlP 

^JL^5l (Jui^puj .^j jl S^ljljl Jg"i ^1 dLLc ^ l^J^ cSjJiJl oljji Ja^» **J-\ j^jJLAil iJufe 
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li^j iaij jjlI la* j» oljiil ^ j& jljij 414JI 



.4j^o 






F 2 «XJL^ *tfJ* 







©IT 

Otjiil i)i*u ojx? 



r,j*£j» JlijTU^S'i US' .J^iil J^^ v^aLojI Olkjl&il jw&J lk«*j *^liw ^u byo 



fib"-*"!.® 




f M ^>^< #U*£jI oLkjIjyl 




j~4tj .%jUy» a*j*£ ^ ^rjU-l 


&$fm 


25 .&j&\ ^j> J*\4>j£ 
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. (H 2 ) i(jj?r &j&i c JkJbj .LjIj Ijjj^I VLfiji *^>Jl U^jjj^I jU^Ua C^*jj*^l 
J&jUjirdbi ^^o^j cI^j UJ £j\jjj&y\ *~ol& j^ jp oljJJl jAjyg *^ £*£ ^! 
JUJ^JU aI£-I o^Ul j£j£ ^1 .«JL. p^jJ^lj dbjJlj ^b*Jlj JujJ-I J^o jaUll oj ."^JJdl 

oUjjtffol ^JiJ J^l IJU* J£* j^jj 1311 :Jbl Jl>Jl Jp ibr>l ^LJL^Jl *Jgu»j ^ 

. Ul IJu* Jl dJ^-j^^tJ ^Ip cla^r^4J~l objl&l jjJ^il YoljJdl &ApI JS^-jll 
VLfJjSi j I Cj\k))jti\ qXa *Je^ j$\ iilx&\ Ols^ll }Js> jPcJ^Lj La 

^JtjJua jp%j j£> JjJ&£$\ JXC cjU-l C-i^Jl Jjj .ajji J5" «*k^ ^\*£j* Cj\j^\ <J *t£j 

o 49.5% 2 7 .olj JJl <j^*>ta j^ ljj^j c£-^"' ^^y* ^ry 

*&~j ^JJl &L£l oLs"j!l j* ^aS^I JJ-I>* U cjSOj 

.^fgj* 1,700,000 £j&jl £*kuJ ^J\ jj-jj-^Jl 
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OX) 



"Jj^t"oji:SI^I*bSJ^j 

JIp jl Us'tU^j JiUlJU^a Ijj^c-^ij^l cl)jo&I *j* jfi^ u*«0jl 

j^-*^ly*Jjl r, Jl?-j t4&Vl ^»fe lJJj^J tiJl£-l «-L*^ J£* i&jSSU* OL-j-S'jJ i^jS^LJ 
^V 4-o^t*^ a1£s+Zj — 4Ab£ft o*b*\P <L*c*LA OLjjj a OLoj — u^"JJV^'J ^jc^-^S"*^! ft 

j£ JjJ&CJ J I b£o,i &£yj£ 4-LJLwo Jj-bl I g ; 
^Jl SjJjl Jl LJp 13 Ij .iib- Jj*u*> I^j 4LJL0 




K 2.4% 

J Iftijtjjt * Jbd Liij j-^UaJ| oJLft 

Obu^ fc^ ^jjJLSl JjjO-l otjJL-e JLi ijj^l UajJUj 

j+p\i* L^ji^i 6 j jJr\ lift t)f>ft 12^ *Lsft Vl j& U JS tdlJi a*j 
.dilir U*L*-fj «u»*«i ^ Jill *Ij4jI dSh £ U 4l«^G £j& 
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28 .Jj^£j| SjIj^UJIjnP *^Jl Lai! 1$wj 

polygons. OUlUda j£wJ l)I Lit I j£c U.S" c4£^£w U>*>LJl J^So JJi& c4Jjk 
U^o ^Jp cj^^Jl j^ Lxxfj* lJ& -\^r \*4* Ijj^ SLJLJl j£^ s-^k c&JLJl aJu* Jupj 

j-° ^^-1 Obj?- Jj&j <jp- J <r Jsid Olji **& ^ya Jj^&l OL^y Ol%j?- j^y Jj&jj 

David Burnie ^j>? JuLo oUiSy La J^J&h ^ j .jlyi^^Mj Ust^Jl j^jJiiJl IJia J£c Obj?- 

Life:olJ-l jl^P U^j ^JJl 4jbs" Jo^jl^Jl 










C-| 8^24^2 J^1 9^28^2 



Jjj^js^I jA^?-*i?lj Oyrjjw^l jA Jj*iM j^aJI <Jp ^s^J Upo V(jUjj^-l jjJifc 4J&U j^tj ji f .Jfl. 'U tJ La 
4m*u?- oli*>te»-l <*-w*j J^ <j^ olji *+& {jJ&-\* ,j3*>U?-l ^j^j ci^ *^>* ^ aU^a^jjii.1 j^*i?lj 



.OjjS'JJ 



C 6 H 12 2 



iljll 4P^W ^fc ^ JbJLi ; J-"J*. jfil <-fJ^\ ^^ J» j*fi\*£> JA 4j ^Ssi I &bLj! 4j*^3I Obj^-I ilial J^- j^j 

.^iLiI aUk^fcj c^*Jl JL?-JJ c^^"l i^lS 




ciJ-l OtSlSjl Jl 4j~Jb Jj^&l V>Ab jlbcj UJj -G*$jr 

J Nevil Sidgwick dJbjJL^o LiJ ^Lkj^jJl ^L^iOl c-^ 
Chemical Elements and IgjLs"^* 4jL>*£jIj^LaJ| 'Ub-S' j 

:^b U Their Compounds 

JaiJlj c^yuJaJl jUJl j^aai QLr^ll j-o 2u>J%«J> Uuls- r, yJ\ IJu* Lo-^j "hydrocarbons". 

J^ L*J*>1« //O^ ^*^l O^^^I^P^J .«-^iaJl ^J^UvJ j,A?cJj ^1 ^ij ^L^Jb 49^JU ^Ij* (jc^/vjlj 

^il ^-wjJb J&- L^luA\ j* a .Ob ft/v&J&Uoft Ob ftjjjJ 4s^o a Objj a^ &Uo j* Jfiid &j£ll SjJJl 
j&\ c4*M oLjI^JI aLu?-I ^o jHl Jfl-^sJl ^ Sj^l3 L^bti *^kj c^-T ^^Ji IS" J> cjjo&l 
.126 ^L^Ujj^^^f^f^'j^^lOlrjo^j^ 
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£3La £1 ^j Vl c4u*a && j^Jl) jl -^ t^j .&Jb£j^Lp 109 olji JpUj j* JjSo ^ Jj&l jljdb Lid JlaJ 

.If Ltd I IJU ^ ajlLuol ^^uy |Jt?- U^a Q?jJj 

.frlj^Jl ^^ jl ^>tc juj^-I ljuaj Vj cOyrjjJLfil ^Oyjs^'^l **»j-l Us%LI JjSoV tJlsil L^^^Ui 

,^li^ *m2j J*A?- c*a*>Ulj ^JUa3l JJUll I JUt cJUJ^-l JptsJ cj^aII li* Js> jj»^\ OjLjjJ <ul dJbi 
I 0*^ ^ J^-l CJI j& *^ <£» J^J*^ J^ (^ Lj i(t Pb (jj^s^wfl jAj tjj-b^-l X~~g\ jl 
4£L*a J^y Jp j^uJl L^y j* 4^ Jp 4Pj*^ll oljJJl cJlS^j .Ijj-S' V*>bM iU)l »Qaj J^-^j 
c&U-l dllj Jj .JU-I J<joiJb£<juiU ^l olji cJpl&d 4 4~jw fo&jJ* Jj^-~J jl jj^jjJJl ^^JLp jl?*ju iL-jjca 
dU-Jt- 4jj&I OljJJl *a Ijjd If bbuo ^^^ 4jj£±\ OljJJl JV c^jS" (J^ j~k£ J I (^ dJLlP Jggta^a^ 
Jj&u*i ll*Jl IJia l> J SLJ-I jl J dJUj*^j .(!) jLJ^Ij ^^Jl <ju bL$" t^sj <J2J~*J 

" t I? c43ytfl SjI^p- A?-ji Jup JujlJj <uJaj (jcjs^S'^lj <>?-jjJL^Jl Obj?- LpL&j :VLa Oj-^iJi 
jl 43yy| oj\y fe-jS c-Atfjjl LJI5" <j^j .<&j*$\ &j\y ferj* <k& JbJuS frJa-j Jj£a frill jl ^^yy 

.jg\ 46>j~»i till Jj^f JbJbj t If ltd I p jLjj Objl-I 

"energy activa- "k^vrJl 4$lk>" 6*J\ L^y ** obji-l jpbtd ^j*>ul 4$liaJl j^ j/vl j^-l Jp jlUj 
jj^i Oi c-^u cfrLI <3j£d j*a*Jl Lf«^y *a Ocys^^^Mj <jyrjj*^l ^bj?- J^^ <^ cJl&l L**> ^Lpj tion". 

.Jgyittll 450? j^ JpI l^jlili? 

- Zj^g ts>j^i oljJiJl cJpIaJ t%li JsA j^jVl Jp Sjlj^-I a?-j^ cJlf^J .*>yi^ 

oljJiJl cJpL&J cfr^l j^y Jfil j^j^l Jp Sjlj^-I hrj* cJl^ ^1 cU,^^ ^^^SUjI d^ j*j -^aJl J ^>r>i 

(^wwJlj j^j*^I Oy iJL^UJl 45LJ.I J I fjpM it 7<*<&jj .4<ujail Jij?-jll Jjlj^b Uaji J*>l?-^l ^-yy I? cJbJlJo tiaj 

ji^ J^ jl ^^ -J^-l IJL» JUP oL^tJb 4aj*>Ul iuiAJl OUjIj^l ^^mj ^ cUaibj .jtf/tf I Jp SU-I fr lfljV UlS 4w*>U 

jjJu ^JiJlj^iJlj j^j^l 0u4dLJ.Ij c^j^-l L^i*>lp jo^?-^ll oljwUl c-«^Jj cLpJfl**) A?-Lwaj cL^xJbs'j cj^j^M 

^frliJl j^V-l ObjlSol i^aS j&- Ja^b4jU-l lAjj^lil AiSlf ^j^ jIc-jju ^y-l SJUJP UljPj cL^J^?- 

' b l^j |j 45iUail j^tc L^jj-0 cJ£%xJ Ji Jj^j jl j^c *^ J^^l flj^ JS' jl &La?- jj iJia jjJ^ij .SLi-l Jii 

.4J-I oLulSol j^ly- JT Jjyy ^ JJl ciSUll o>A3l dliU c^JlJl jJb»- j^ Lu^»- 
U^j .l^Ja?-*^i ^Jl 4jLj^J| OuI^aJI iLwJ JUll jj* ^Jjcj. ^ tOLJU^Jl dllj J*>\^ti t^byta jA U^j 



ob;i 43yol ji^4jf): * 



' * i'-,SMrit. 



UjjI cJpL&J cfr,^)! ,y2^U 



(^^iJlj j^j^l Ou 4l^li3l 43 1 



La jldlli .J^-l IJUbJL^oL?tJb4aj*>lJl4Aij 



LJt i 4d^Loit ^vi^tx L^j )J 



,5^-j^ jji li L-^Uj Jj?- Jaid j-^astju . 



L^j^ jl Li^c U jl il 



^l^-j"Vlill":^ r >jl 



.VI Ul . kAJb 



^-^pI Jx*ij tJ>°J^ti ^4 «J^I frUJUil 



OUjIjxJI j 



a Lajj^ij pst & I j^c V ^Jlj c4jjUj L^jjJ^ V ^Jl jj^Jl J Sij^- 111 
4j^I J ijj U^ j&\& S^ljlj Up j^ ^ab OLD tOli^Uall 



*LPja j^^^ibi 



Objljjj cOLj Ja j 



:OUej^lu«Uolk*Uil 

Vo^lil Jj&d Obji-I J&L$ cJfi-jS" cL^?- 
j^jjjjj jj Igjls . Lfrju j-£j JL*-> jjL^hvJ OLjiji-l J I Lcj 




.dbi J^yOljIjI 



^5© o*l^ J&$ Ol^jjJJ dj& t>f ^t 



Y j^aaJl Lj^a^j L^JajjJ ^AJl U cjil 
^Jl oljJjl j0\y- <~~**?- 4^JU^ (3-^ ^^^ £' fok^ Obji-I jl O^stJl c^t^jl Jij .&Jb£ 

b^so .Olkjlj^l aJia jij& J& Obji-I oJia Sjji <w«~j JjScj SU-I LiwJ 4*411 Obji-I 
(ju Ja**^! ^L^iJl ^jIj^I Jl 4?-bM jl IJla ^yuj .Olkjl&Jl aJu* s~~j JjScj t^by*^l 4j*>0 

4i dLS v b?j .SLM j*j&J oljJal <jy <^>&l J\*<*&\ J^UJl j! ^r^l j* j|l c^J obji-l 

.4u*o jjjbd fu£pu jl ^yuj OlIajlj\Jl oJla SyS jl 
amino acids 4~u*^ I j^U?-^M ^^-^ ^bj?- ^^ ij -uyj^l J^ uSiuJ jl LS^cj 

&~*\jj 4~u«^M j^U^*>U &j£ll OljJlJl JL?t^j .jj^^vS"! Obj?- ^ft ^1 cOLjj^jJI JJj£d 

J^wj l^Ui 4iL»^k; 4wu«^M j^U?-^l filft ^Lil ^U- ZL*«al\ Olkjlj^l J^j .4^aLj Otkjljj 
cOLjjj^JI OJL?-j li cOLIsjIj^I fi JlgJ ^j JLa jSo i^J cdbJj oLa-j^I LJ*>U iU^I fiJu^j 

.SLM oj^rj U c Jbbj 

colJ-l j^Lol J$wJ ^AJl c^UILJ 4jj^1I Obji-I JL?x^ c*>li<ki .bL>- J 4*Jb V>Ab ^^lai ^dl ^Ijll 
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:g^-Ujj^ 



J5" aL^j-I Jj^jj .L^jI ^jJj /Jfi^i — "*-lil" — SL?xJlJ ojnp jj^ j$&-\ (j*ti\ JjL^Jl jl 
J jl^o 15" Ja*uo ^jbt-^aJl J I JdJUi *^ Y*U £Jb* jSsj i^J jJuuo j^j*^I cJlS" <Jfl*S" 

• b^£ L^J^J Jj^j^oj aj*£ *>0 *-U^Jl jJUUoj cjbOl l)1£« 4Pj^ll^Ai-lj Objl^Jl J^Uoj cj^j^M 

dit J U^£Vu \jj£Sj .4j?-L?-j 4jI J bu^j J4 4*-UJJ Oyj^l cu^-^S"*^U <J^JJ*^I lA)^ 
^Jlp Ujj Jjl?- i^Jojjpxj ^Js> dJJi (t^Hj iJ V I cr 15 ^3 «-li I < j^ \^r SjyU^ 4*o£" ^j^» Jj&j j)& 
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{j&*»£")2\ ^ (.Sj\j£-\ &rji ^1 j2jja$\ dJUj <J JuJui ^Ja-j frill {}j&j <j iy~*Jl {&rjij 

.*&J6\ qj\j^- &rj2 (j JliJiJj sJa-j lj*>IpL&j <j^jj*^Ij 
J^t^i /^Jj 2.Hj 2O ^J?* J^-^ <J (-u^J^ d^j&i Ujup cla^-jjJi^JIj 0^-^S"*^l *^*J-tJ 
oUajlj\Jl cAt.^ ca^Uo^I I JigJ ^wjj .I0U2J jl ,ytwu cfrlll *<jj-? m &\-*j£-Lt l)1-H^"I jl Ju& 

cii l£^3* ^ L ^HJ^ r ^ Ji^ *£j"> J* ^ij> tjfikj tSlkJl ^jX%wO Ojlj^-I &Tj^ Myj -O^JJ^J^ 

4?-j^ UL?- jl?-jj V cdJbi **j . Jf bbJl 4JUp Sjlji-I ^rj^ p j^i (.*$ j^j .oloLaxJl ^op S^bj 

frill J*j£d kj*>Ul ojl^-l O^Sjj Jl& -j^j^l ^ frill ^^r J-tjS^l JlSOljJLAJb 4JlP Sjl^- 
pJft-i p bjl £*>0 Ja*> ^JlJl «JJLt ja JJl^il jJLAil I JUb jj^i? jl ^1 b? cj^j^l Jj& frbSI 
j£w Jj^j^l Jj ^*> jt5 c^H (i^-ji-l Jl £&>>j frill >t~d tj-^U-l cijil Jj .j^j^l 
.4<gb Ojj^^A OJL?tJ U jlj c4wo£jl Jo^bj J^-jJ *^ <tf I dJbi ^^J .jUaol 

4?uwj frill obj?- j^ *-(jj?r JS" &j&i ^1 -^^^1^ ^£l*o^l j&\j£-\ ja *bJ^b frill j-j^j 
Uaj^-I jjJJjI - jjjbul jjJla jl Iji^-jjill ^aj .<jy*-~r^l ^lj^ O^jj*^' ^lj^ ^l^" 
.friil ja jjljI IJla oi SjUl j^^lj c^Lo bj£j jIo^j - Ju*i^j uiiy-^lj j^u^ 

jl .LjL^S" frill l)j& 4jAjS" jUa^»-b j^jJD b^£0 clJ*^Ij 

J^bcw frill J I ^1 jyL^ ^jLwJ 4-Jbj-j-SOl frill £jL?t_Jo V ^^t\ 

0^-^r^l <^lji f b*-?-V Ij-laJ j-^-Jj .4— i-^s_Jj( 

JjXll ix&s**^' ^ I j*& S> 4l^s-Jo Jj^j cQ^"jj>^ a 6^3 
j*/i\,c- 4^s-Jo Jj>j irv^* (J t4ttM.«.. t t 4?-j*b 4JL0 frill fr^ji* 
j^ J^S"I Jj^d L^J^j -^fi-^ ^"j^ ^rj^ ^"Jj*M^' 




• ^ 






/ 



H 9 
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JjjJo\iaj\y Jj&J j^^l ^-*^y ^1 £JL*J|j ^L-^ll OL-?x-Jjl OJL^u cfrlil JJ* JL?-lj *<£J^T 

aI^-L j^tJl lg-M2**J till Obj?- jt^tdt clJ^Aj .j^-I JsjI^j l)j^» cJajlj^l j~&i jl ^/** <j^J 

CT^ .ojl^-l &>-j^ jOljy&l 4«jLA«^lPojJLAJl Lit I frill 4wU?-jjJI^J| Olkjlj^l T^i Us" 
C%m£a?J I lil c<oL£*^?*j (J^J Ls -^t ^ *jL^ ^"J^ ^LH col^ «-lj^l *jl^" ^!*J^ C**£>jl lil 

oj\j?- terj* i$<kj*yr ^U^ ojl£ <&* -^^t ^ ®jl^" ^*j^ ja&vj cSb*3 frlj^Jl ojl^" ferj* 
4Jl*Jl 4j»jI^I 43Q2JI cjl Jl La SjU^IjJ^j .SjIj^-I &>-j^ jSj^oljyu OjJ^ j* Ju *>? frlil 
J frlil j^ Ijl?- oj^S" <Lo.S" Jl?-jj :lk.^j *^L« La Oj^iuoj .SLi-l J oj^S" ^lj$ ^ ^ J '^ 
oLAuoLs'LJLd 4<u*& J^Ulbji-l Sjly>-^-j^ j4^-lill oUL&dl *«<Ju£j frlil jlr^j .LoL^-l 

.JUJ^dl j I (tfoi-L SL>td 
U^S" lj^ £&&«~i frlil J I Lcj .^t~J» ^^3 4<w*^ 4-ijly- ^^ Ji *^l r^t 4«Uij e r ~*Jjj 
jl :jLJ^M a^m^" j-ay**! *^L° Qj.<auqj .^yi&vj <£j\j?~ &rji J^ c^s^Jl frLjl 4»jl^i-l 4SU2JI j^ 
4 2 ^a lu^^r lgJU?*£> it j£c Sjly>-4?-j^ c^'j c ^>^ ^*J^ 36 c5* iolaJl **JH ojly>-4?-j^ 
^£J ^yvwo-JJl c*£ ,U*Jl l)J ij clJL?- Ijyt^ %^li IJla 4»^o OLj-j^ c^Jl J^li *Wj -4-t>^ ^!*j^ 

4$lia)l J^ IJL?- oj^$" 4^.$" Jj& LoL^-l J^J .jJLASl UcgJ *~Jr\ tj\j?~ &TjS ^iji Jl J^C OlpLo 
Ojly^^-j^j.AA?- Jl fijj^^^jd If 4<0ji^jjl frliljykJjj^l? J*L<j\ cj^l J^ j^^ljl^l 
j*u>JJl cui OlpLo ^ydJ JfjSj J^l L)l^ c4jlilbJI 4J*^I fiAA J> LaL^I dJLbc i^Jj .A^JH 

frlil 4?-jjJ^b^jl J J^^^^lPj^^y^l4M^L?sJfrlil ^u?-jjJL^J| Jajlj\jl ^jJji tdJbi Jjdj 

J^-j^Jj^S'I L^Jb j^j*^l Jp ^Ijll Ja^o *^cj c^l^Jl Jj .^JUaJl <uJb>- J L^P ibLJl 4^5b- J 
^Ju^» c^y-^l ^Ijll ^^p JIp tfrLl C)\ Jl4 Uili cdbi ^j .^bLJl lgj^?b- J Ljap ^LUaJl Igj^b* 
j^uJl Lj^a*^ frlil Obj?- JjLasil ^c ^Lu?-jjJl^J| Otlajlj^l jl jl dJbi ^">ij -*U^y Ujup 
frlil lJj^J UJUP 4j^j?-jjJL^J| OLkjIj^l j***Xjj .L^j U,i oJUJlP Ol^?t5 dJbJu ^j^uj cJjIj ^l^*b 



78 




•^TjjJ j^S"l L«SV l)J&j j^Jl Lg-Maw j* 
.frlil ja u&\ «JsjI JjSsj Uiil dJbJj 4?tpj 
^ij 4J cuJUlj jj^to ^1 cuol 151 c<bl*Jl Jsj 
Sj^Lo *k&l oJla Ja*gj c<u*aj j*ull j^ iJL^ *k£ 

. Jil jl ;l«ju <-a^ <**^ t^i £°j -p Lasl jl 

j* LJIp JjaJ ^Jl SJSliJl U jSOj cL^?- .4wJajI 

YoJia frill i^U- 
JbJl JLxlb Jlj-^Jl I ju& ^JLp c.^4 Uj^o 
j^\ Ju«j *^ clJ^r bjb frill jj£o Ujup :^JlJ 
Jl frill Loj 51 .Ja& 4*kwo Ju^d Lclj c^lo-S^ 

OLjISoI Jl Icj .bjl?- frill jjaj c&Jall oJLft C^j c&i? l£w J frill JjjS JdU-l JjSoj .p 12)1 jl 
.Oj.»a^a frill jol~M jjfij c4j»>U4?-j^ 4+4?-jJlJl JUP oLM JlJ ^JP ^Ay jl njas^i i^\ 

<dJl ^5 Jij .£& o^ 1 J^ s ^' J^ ^1 J *M L^j ^1 SJu^aJI &\£-\ dJui jl 
Vjjll 4* J>J i^Jt >bj**y$ ^ j^S iCUj VI j^ *& j^S3 Ji frlUJl 4* 'Jj?f ^ ill »> 

.11-10 :J^Jl 



Jit jk-. JlP gbl>laji <*feUl 4s)b- 



fe-jijLi0 oj\j^- ferji Jup ju^jj 4^0 ^rj^ 10 Sjl^?- ferjS Jup ^Jbu frill jl ^Jju Uls' 

JUP Ulj 4j»^U hrj* 1 00 4?-jJlJl JUP frill Jjo Vl cAji^UJI ^ij^l J (-j^J^i c^l^Jl Jj .4j»>^ 

VI5U .4j»^o4?-j^ 1 80+4?-jJLjl 
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ja Uju ^Js-L&jpxj ^ l^Jj 4Pj^*£l Jj^L^Jl <^\y- jilp Lj*<0L*k ^jjJ^I JjJJM J 

Jj -^*jj*M^ ^^y* J ^^ 7-y^y. s^-^l I^^^jj -J$*^l j-^bol ^1 <j*?-^M j^bol 

J ^^-*^l j^bOl olJUjJu* jt-^j ."O^-^r^l *kj*M*">* ^1 0^ c*SI^I Jj "hydrides". 

.till «-^ji" L^i^"' S-*sSV^I o*^ ^J^rl fl^ 
**j <■. Uij^l j^bOl Jl C-j^jiOl j^ Ujb ^OPUaj^xJ Jlp OL^I oJla jUp iUi jjLSj 
JUjJua) frill Jju 31 .^j^ojnp^ ^lp Ja^Jl IJu*cAJL?ti frill jLJJ-^LkiJ jl Jl4 L^JLi cdb3 

y-T^j £Jtj*j .<ULUj4^j%ill Ojlj^-I &Tj^ jP4»^o4?-j^ 8 L& Ojly>-^-j^ JUP (<>~?s-~r^l 

jup frill ju«j jl c^jjAJl ^liaJl s-^j^ l^j ^(S^ *j* o^J^t M -^ **■*£ pj^j* ij^H tfr^ 

J**-*S"I (^1 &l£* jtup 4?-j^ JUP JU^ij oJlpliJl oJl& j***& frill <j&J -4-t>^ ^*J^ 10 0— 4?-j^ 

V I3U iJbJl Jlj^jl JAJJI JjJ*» cJ~o U ^UwJj .4»^U 4?-j^ 100 jIJLAC &A/Ull SjI^-I 4?-j.* 

Y(U£t**OM J^jJLJfc) frill ^j^y-TjUjJLA ^l ^jjAJl fUiJl J6>\j& cAJUu 

O^jbi ^l jb U OpIjS LjJp jU2j ^l frLi^l j* db3 jnPj frLo*&lj frbj^l OyljS J I 
^Jc-jyj-l ^l O^stJl fu^r 7t*0y* -JjJ^-l Je^l^j l)j^I (J^rjll 4^^WI jj^ j I j^ I jy«&$ 
^ L a **^ c-jt^j J& &j>3\ ^&\jjJti\ oUjIj^Jl *~o^- J I /<Mi« cij ^l j^j^S"! jjj-J^Jl JyUl 
jj^Jl ^JoJijLJl L^JjjJlj frLo*&lj frbj^l <jy IjS /**o^* l)I vij^vJl caJ^jj .jLJ^M SL?- J^-l 
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.3 4-3 2 :(t**lji! ^JJ~° 



4^j*>0l S^t^t^oJl oL^Jl <* r *«^- Ulc j^j^l j^ Ij^S" Uj^- Ja*» Jll jl U.S" c^-T JJL> ^b <cjjUL« 



.<ullaj a <U-*w2J* 



SLJ- Ua^a.*- jU- a£ JjLJl lift jl ^LaJdl 4^L^-£jlj ^LJLj-*iJl dil j^lj> Ja-iioj 
j^jVl j* _y-l Uij| 4JM?- j^j c^lil J^ j* j^LJLJ SlJ-l JUjj <Ub>t~o <dJl c^j aid . jLJ^I 

>j 1^4* abbjilj a^lj ol^l ^ c*firj fyi &\ji \#& &jP&\ &j l^l> 
.99 : f wvl Sjj^ 4^^t/A°^ ^^HMi^'H^^i^'^^ 

.O 2 0^-^r^l j^j^ t^jJH j$*>UJl j^ ) JjLJl&iJaJl ^1 i<u»jL"J ^aJl ^Ij^Jl >JflAo JjSo 
•uyji j-° Jj^d t£j^"' ^3*^1 j* ,JjLJ| 4iLk)l ^J lyrjfi d^-^S"! ^J^ J5* l)I dJbJu /^j 
IJu* ^ jik» *^ c&bM aaa Jj (0 3 ( .olji O*>0 j* UL?-I 0^-^r^l ^j*" Jj^e ^ tdiJi **j 
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.j^aaJl U^^oaj j£ ULc jlib£ jjijlaJl jilt* ^ c"l)jjjI"4JIp ^jJUaj L* cu^s-^rl *x£ji-l 

^Ji» jil liUii V^ji-I jj£d cO*>0 jl Owl Ia^op jls" *lj**> cu^^r^l cj\y* <jy al£vl 
jP jjjlaJl jiJA }j$ U j^»jJl) t)' J^ai^l j- 9 0^ tiLuoVl oJLft Js* bbry\ Jij V J libit jljlp 




jf Lbj hypochlorite ion (OCI-) < 1 ) cjjj1sj~a JjjIj Oc*~£i ^j*- ^ui jjjj^l ** j>l&l j^lisj» 
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iJ-l ObjlSOl fcsJr o\J-\ Jjij ( JJ&~\ J^^UJl ja JJuJ\ iLkJl j)2(OjiJ>u w ^l JL?-jj» 

j$*>UJl oULi? Jpl jJ^rjij \J&r tyijf <&kj\j *L> jlpj^i )3(0 jjjjVl Ul .j*^dl J^ j* 

JjjS 4*Ji^l jtf^j tf lj^-1 J> J^J*^ ^9^1 c£J^' J^^l j£ j^S" 2 j^j £&y &J? Jj£» 

JjjS 4aJj*^I jl Lcj .LgjJiJj J^l^ o^L)*^ cii ^J-^J c)j^ <"v**J cj.^^tJl ja &udl 4^%*jL J I 

*c£^ J^ <3'-^' Ji t£^3* £' ^^ 4>° J^J*^ jJjUI LjJUsjI jLd Jj^- 4Jlp SSlfc U£ &*~JlJ\ 

-<£jk-\ ^i*^ Jlj p jJiS" JjjjVl 4li? Uaj c^-^Jl IJcjJj .IgJ SLUj lilks ^^J jjj cLgJp 

jij .jLJ^M ilp uU?- j-a ljI^J^ If*"*?* L?£j^ j& ^j^ !■** (f**Jlj Jjj^Jl ci^ ^* ^! 

.i&j^- O^lij jp Ljb^-D Jc~o\l-\ 
.4m^J-I LjUapI ^J ^iJbyi Obj?- jp l)U^» jliw^- l)IS"jJ^ Vl Ua U "a^JI' j "^J*^''' ^1 
LJp- LaI^ ^Jl ^Pj^llj^AjJlj ^\jOi\ jl ObjjJxllj 4o^^l 15" T^ljj JjScj iJlSlI U^o ^Ui 

^Ip o^j^-jll O^LijuJ,l Jl o^j^Jlj vanilla ^JLJ^J I jys> J> S^jUajdl oUjji-l Jp-^j 
aJiA ^a JfLAjJj epithelium SjLgJiJ I ^Llijj-jdl <JaJ^M 4 a h \ a J4^jl^A^M oljyuJJl 

J^p Ijjl ku*o JjJS-f' cj^l ^^-J .S?t5lj l$w J LpLa^JI IJlaLjJLo^I JjJLjj .0*>L-A^J.I 

pji J5" JpLiaj .2|H 3-2 <u?-L^ AlJ *JJJ ^LiJy jki.1 ^^1 ^j^- JS^j^-jll 0^t4u*ll 
Q*>UfcUtdl J^ 4Albyip IjjI 4*JjI J^j-jj c&b^kJl j^Ajj .4j-^L^I OtJlj ^-« O^LJu-«.J,l oJla j-o 
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Jp| 



Piper oLJ jUj) 2jJ)I\j j4j^I JaUjI J ^3l*A5l aj&l >* jj^jI 
J*>1^ j^ ^/^ I JaUj I ^^JU Jj-^ I pjLLj . (^\^^^ I nigrum 

33 %^ 





OjJjiVlj OjJGjaJl -2- AfArfjjm -\Jt 

alii I (J JjJ*jJ s-^J^-l jA JjJUj^Jlj .Ia?- Je^" 1*^ (JUjJ^-I ^jJ^A 7Hj* J& ^H 

ojjjJr\ &&\j\ ja *£- ^j^ij .g-^UI raspberries jjbol Ojj &*jIj jp Jj^I 

. T^fcj l C-jj J^^Jl cjj&IjA <3^J-l*^J • r ^'. ^ -JljjAjj 




i$& j£> 4Sj}~1\ CJ^jj^r\ Jb-I jA s-^£r\ lift 

jup o,Uj ^Jul browning reaction 




f •" 



•-*w S V> 



• to 

* • 



(.jij^-\ o^j^ fljj^ La jA 4o-5 Jylj^Jl aJUfc j\g\ j&* t<w^LyOlj OljJii-l j^ 

OjSo polypeptides jujlp ja uyUs' ~ ^j -jij~\ &*\J tiji J\ 
*^J -iS^ **** o^^"^ 4>° jiufi\ csLogj 40u*^*i?lj tjuj^l j^ Uj^p 

Jwj*>U-I jj^i? £* c^kjLtfil 4-^*^1 j^U?-^l J* &JL& tsjU^ &j£a j.A^Jl 



cSjS JJM j^l j^aaJlj 4j»j3 ^Ijll j^ tetMj J^T^ c^^l <w*~Jl ^U- JliSVl J-a JSfl J&- \j£*2J 
o^lil J^ScJ 4jOIp jnP &L»^k} O^V^' ^-^ ** *j>*cj cV"b J^ t^Jl - OljJlJl fiJlA Jl4 lili cj&j 





^jT ^J«r «5^f ^bfc^jll Sjj-^ll t)^^ 
&&\J\ £jk U <$ cgj USj .l^kA 
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*\jAj?-*)2\ jtfaJl Kb iff- J^*J^*Jl jnP IfMajy Kb V c^y-^M M~' ObjlSOl jl ^Jbj 

jl ^oljLjJcJlS" 131 ^-j .J&lj JjlJlajl^LktetjIj aljil fiJLA j^ ^ j*Jc*kJbj .4Alb^4jlip 

.jJJl ^JllU^^I j^l^JlJ j^l^*^4J-l ObjlSOldla jl^Jbj^l IjLA^yu jiic^J?*^ 

Jj&u*> *•£" Sj^ Cj^3 La .l^iio *.IJt*Jl j^ Jl?-Ij pji ^lp cUajl cj^t) /£J£j jl j^-o^l j* jlS"j 
Jljk Ja& frill Oj-i^j abJaJl j* I2b-lj Ipjj Kb jl Jl Oj^k^l 131 IgJ ^ *^j iolp dbL?- 
4»&Sil JLjJH *U^I j* Ua L(js^\ **A\ K jfo Ugjb t*-£Jlj JjJlil Jl9 cdbJj VdbL?- 
jbuobM jbb* CUjlP 13 1 j .IgJ ^jJ^- *^ ^Jl OLgJlj **_Jl dbU c4-UI j-a J^LL* L)J^ jL*J*>U 

U^u jl <Up ijLJ^U c~Aj ^1 /f^Jl dJLA is" J^bLa Jjj .Ijl?- ibf SL?- jLJ^I j£*ju*> UaJ^-j 
V *^tu £uU cSjlJL?- SL?tj 4J^ J^ <Uj oJlw cJjLJl I Ju* ^ SlilSUs"j • Jbu <dJl *U3l ^ h£b 
^oj .S^-Vl JioliJl ^LJj-.3bfLfA^^ o^j^l J^^£^ t^' ^^ l^J^. (Jap'^^j^- 
frlji-l ^a A^Jb jjScuo cfij^lj*^ J^-f^j c<up Jil^j c<dJ J^^rj^j 4jL?- ^^aij j^ £ibw jls cdJb3 

:J^Uil 

c^JL^ l$wj £?*jIjj cJ^J 4J bbs" j*J S^U <Up jik) U J I J*^l ^?- fiUli If LJ ulS& Jla5 
^J^a caIp <^-jj <d$" Jj&lj cib^lj U^wj LuijPj cLaL*?-l ^1 co^U <U I J*^ I* jl .Jiibu L$" L£" 
VLojdUj [by* l3j?- fr^Ji J5" A&h ^Jdl U ^j3l .4dLk &j£j J I j*ku *^ ^^' 

. j,<a*Jl Lj^ajy jp Laybjj oljJjl o3b2-j cObjj^AJl ^« oljJdJ 4j»jlJdl 
Olj3yLj c^ii^l Jj ... J'SM i3Ju JaSLj: dbl JL&yu ^JlJI obSil j^Jb ^ ^ dbl 
jp bi»J^- frbil b^$"3 U.S"j .^iLdl IJla oJiJj l^^?- ^^JIjI j^L^-byui^ obxJl olj3 ^« iJJu 
Jlj .SjJiJl^lai LjU j,<a*Jl Lf^a*j j^ OljJjl LjJ uj^" jl j^c 4dL%« ^ail l)Ls cOljJjl <-*£ j 

jt\ dLb ^ j^wJl IJigj j^^jI L^a^ j^ ^j& jl jS^c jdl Sjl^^jI oljJjl jLs cdb3 ^br 
j^o*>t jl If^ii S^lil olj3 ^ j&- jSUll jnp j^ Jls" 131 c j%j j^j .j4*Jl Lj^a^ ^ Jf L&j 
j I tL^jdJLj: ^1 o^lil j*w<Jb J I U^JbjsS"! L?t^J.I j^ jLd tJlj?-^l j^ Jb>-^b j^uJl l^i^y 
f^TjLl a-mJH j^ jS^jf jl?- ^ail Jl Oj^ jl LyJa^ol 131 c^SljJl Jj .bJubLj^iy j I cl^Jp Jfl^wiJ 



Jpli~~o ^yM jjLSjI jl dbi .oJ^-lj4JliJ^j SlJ-l x& Js> Jiu jly-T^?- jjIs"^I jl jLJ^M 

Jj&j ilp <J ji^u j^t) :**^Jl IJla ^J^Jsj ^1 ^£^1 Sjj^ail *Pjj jj La j>*iJ l)I *b *^j 
*3I^J| J j^Jj V j?*j 37 .43lkjl j^ L>y& LoL^Jb 4A3j^ OljJu ij* k \J ja /. 9 9 , 9 5 4-~*y 
j I l$*u~J j I cLftlji ^Jl Sail I i3jJi) ^Jia ^1 Jl cjil /'Lgj dJLjrj L^%U) Li I" dj& ^Jl *LJo^M 
luJt£ Ujup ikitdl o Ju* UjLj JlaJ .V *k&b VI^ju^J jl b*ly Us" lib- ^ aljll o Ju* U*j Ylg^D 
Jiibu ^Jl Sail I (£jj Jl LJl 4~*Jb Laiilj L«*«il j* jl cjS'Jtf La .ObjJUj Objj^^l jP 

Jjj^k Jp LatOl ^J Jj&S 4U*0 IjJ-s^ ,U*^J *dV^ ^S^-*** ^1 SjAliaJl J*^ cb&ly U Ij o^j?-j^ Igj I 
LftjjJU o^lil j*2U^ cS^lil ^lp IsiLJ ^Jl tj^-l ^j^jJLA* j- 9 J I cj^wJl j-° ioliftl OUjJ^dJl 
AjJfl^uj c-^^Jl IJljJ Sail I j^ 49*>U?I ^bu ^JJl c^UI jP J&&J c^liil «j*<aJl J* L*a Lj^- 
.L~pI Jl 4**&ull oUjjjiJl LfUi oUjLto j^ Ja& JjScj U*ly ^Jl Salil jl dJbi ^yuj .LuPb 
jl Jp J<J^ ^1 bJU j*J VOUjUl dlb J^ j* LJl Jto» S^Llb U^adl ObUl j* ^ cjil 

. J^l&b LJl ^JUj b ik^l ^IjJb U^Sfl JI&&I 
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■"< 



oIj^j ^a oljJJl jj Uij .a*ujI j^ Sail I jjSi iji^j oljJJl jp jSM ^- UjJl^- jlaJ 
ol3l&l *.L o!jl?-j ^a oljJjl jl ^1 jy£J jl *^ll j^j .^- jnp *l L?- jl$" *.lj**> *.^Jo 15" *.L 
^ft jj& jl 4»UJJ LftJll ja jli cV-jnp oU^?- oljJJl £>l Lcj .i^-l^vp *L^I dbj^j SJ-I 
.lAjwifcjjkxJl olpa ^la^J *^ ^1 OlPj^jll Jb-I Udbl iJu* .SJ-I OlSl&l *Lj OlJ^-j 

. V" oLjIs' jJScd Lj^ij t\2i3 ja ***£ ^*j M*lj^ OljJJl J*^ jl LJpdJbJL$" L«u*j <Gli 

.lg**ij 4j»jJJI l)J^ OU^Jhl J^ (JflJj^ U4JIS" Ljl <£J 

:l?~ oil* Jl Lf^ «.La1j j^ 4J-I jnP Sail I Jj£ &l«uo^ b-Uajtlj^S"! Jbl J&l J j& Ji j 
jl ^Jfl. , ;%»j La cjjJ^JIj dJLcuo*>Ub aj^o^3*^I L?-j^ 13 lj .*>\S" ^JjW jl fj*^*^' ^Jar%%tj La 
iib^laj Ufebrj^ lil Vl j^Jaj Jl aljil oJia ftkuJ jJ . jljjJaJl JIp j^li jnP Jlj U 4Jl dL$ ^ Vjjki 
j£c ^ VjLkJl V^j^l Yfctar^l ^ L* Vjjkf S^UaJl k** ^AJl U cL~?* .S^lfa jj& ji j£c 
**jJ*-4*& ajjj^L?- -t^uwxdliij SjjQaJl *waj <.*&\j$\ Jj .<u*ij *.liJj j^jjaj & I j*^L*J I oJu* ja ^^ 

cjl j£c V jLftkJl ^ SjJdJl jSOj c4<^o ^Ijll dla JS" Oti^lj^ jl .je>u3l j^ *^j dLuo^Ul 
jp 4J-I ^isjJl J **^Jl (JaJb?sj *^j .4w^j^-l JuJiJo /%-uwa^J liij ^Ijll dJia ^uo^ *^! s^^j 
^jj .4w^j^-l JuJjj /t-uwa^J liij 4J-I jnp oljJjl s^jjj J^ j^ 4J-I iJl^-l JjScj il .dbi 
i£U Lgjjg' j^j^r' j^° (tti^waj jP ^Li^l J* dJbijNPjjjLScdljj^Jl J> t i^-l b*>U-l oljji 
j^ ^?tJlJ <dJl -. \j^y Ju^ *^|^a U 4kiJl oJla Jup oJl4 ^J^l ^<warJl jl .ObjJH j^lj^- jp 



.95 ^iw^iSj^^fljSljt 

jL?w jl ^1 c4J*'^ S^UJJ oL^-l ^jj jl *)&~»i ^JlJI^a ca-jW-I j^liJl coJ^-j «dJl £)\ 

J* p*J\ ^^^Mt^ J^^b Ji^*^ijii^l J4»Ip oLs"jy SJ-I JaJl jss^il • Labis' 



91 




Cjw£ 1*1 jrjJaS of \#& 1 tig ?J& of - o!^f WjU ^JU^lJ <fj**jWlj a*J^>UI J> - aljl $& J* 
S*«Jb a^JI uds** *^j -^ o^ (W**^ l&j t>^' ^*«*** J! *^ **** fe*^ ^ *^1 JUa>J V 6 Wall J^ SjJiill 




L^Jj^y b^**^« Ijjb U JLtfj J^-l ^Jjl Jl*Jl oJls-Lj: l^S'lj^! J^£ &Ub- Jl?-jj cdJbi **j 

4*<d*Jl O^tJl cJiJL?-! cj-%^ **>bJl JyUl iA^x;* J jjkdl 4^kJ c-^k UJUPj .Juii*dl J kip 
tij&\ ^Jk cdbi *oj .S^lil ja &~~j ^br 3j# ^ft U£-\ jb IpLkJl 4jIju jAL?tc cj^I Jj&\ 
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.<LJlp &^l £Jli& j-a *^JU JpUbtJj cAJjJ ^J-* ^~**J Obl^- ^j~o ^1 dj^S" lijU lJj^-IjJ ^JJl 
mj .Lfj 4^L?- o^ljlj OjJ^j c^j L^jJlJ o^lil jb ULc 4wJp jnPj 4ik^ jnp oLlsol Ij^Ji J^i 
jb ^LrtP^U &l#dl Jjj^k^ *Aj cUiil &*^Jl OblScM aJia dj^^H ^ *j~»&\ ** cdJbi 

:LJp l$*p kbr^M j£c*^ Obl^l jpc^^I ^Lo*^I 4U*>^I 
.SLJ-b j^jJj <y^\ Ullp jSOj .ULc S^aaoj £b>-li j^j^l eJlS" cLjL?-^Jaj J I ji ^io UJ" 
V Jj^xJl Lg^Lol ^ji\ bj*a*$\ Obji-I coLJ-l o^ J cCJj^j cA-S'j VoLi-l aJia O^i? cJa^i 
cUio SJLAJWJ kifc* Ol3l£" cu^jI d~pxj SLJ-I Ojjkj cJa^j V4J-I OLjISoI JjI O^i? cJa^j 

39 "Ybjj$kj*J j$Li£uol ^Poj^li 
LjiSwJ lail?ijl J c-^^Jlj cLftjjkjj S^lil JjSo 4jLs" J <>SM jjUl ^jjkdl jAbl Jl^^j" 

^UcJai<Ulj jjSol j* jlXo k" J*^lj J^I^La?- jl ^ *£-j\ ^j -4~M Ol$l£lJ<dJl 

also jLd t^^Ualb^iaji jl j* blijJjNS"! *~i«aA -by ^a JjSJl L^lij K jl dLilJ *^Up Jl» 

.4P^A« 4^£s3 Olib>- J i^Jo^cjj 2ju£-\ dJia jP ci-^' l)>^1 jj^l 

j£jfi\j <jyg\&~ ^LJi^l *^>- CJjS"^l ^ 4jPl^JljNP4^Uall jb ^l&P^M J I C^4~^b^Jl 
lJu& J Ijj^ JaJ-l c-^L i lilj c4d^Uall Jj»^ 

."lPjbj*>\|lpLMwaa 
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jl js^ljJl j^j .j£ (Jflij^ J iJlj^l l)J^ frg~M&l dy^k *4*$ c4iiJ-l j£ (t^st^l *Ui*Jl *VjA 

La^JJ cue ^ V" JiJ Jl Lf^iJ Jj«J 4Jfejll a Jia aJ^uJ Lgj Ij U 4j*j* oljJJl ^JlJ jb Jp^Vl 
0^* Jj .^J^ 4ijlj^ (£ji Js> Ojs^-lj cU &b^li} OljJlil O^fc c/%Ja*Jl jbc&Vl *U? 

o^ji Jir cc-^rij^ij aj^ji - 4jus"b jjSoi jjjS^j u&^op ^s^ ^ji - oijjui j^y cjjs" 

obxi Oj^ aj c4~jUI jljfizj j^j^l ^ <^& ^1 OljJJl jPju c**l£ kljJl Jj .j^j^ly^l 
SJuJji cjL^J oli b^- Jj Sfji l^~& oljJal a Jut cJp-j !i^-l objlSol Jj& jl juu UJ 

^4^1 CU£ * j<utfil JaJlftLiJ (ju*«b>- oJtfLol .i) OljJJl fiJlA cJji cA*J U-ia .uJj &J&CJ 




94 



oljJul oljJul j-jJSUji* 




J a Jj&L*ci ij^fi^r i 



oLIpj^I 



frlPi'ifl IJtA J> J I JdJLi^j .4d^Ualb l^j&^l JvPJla c4JjJ 



jnP jJL^ J^J 4U£* &0 I c4JQ&4 Jt^ J^ *^JU w iSwoJ JbJ^-l a aj^UjJI a jjJL«tjAS \ a Aj y^ ytfd I ft 

j* C~£J &j£ <£j£j ^' '*** ^ cJflij^ \jj£1 J^Jj £*aiUl 3*^ J jdJi^J l)I b^cj 

j^ Ojikll ^J^Jl Lajj J jjkdl also £*4^ • J&tsj £l IJbl j£c ^ i*aJti\ aJia J> Jl IgJ*^ 

Jj*U 100 b t4uo 1000 c4uo 1 Ij^ivJi .Ij^la^Jj <.Z±y*ps> o^U jj&j OljJJl oJia J&lX 
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C%yJ"J I lil c4uo 
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Deoxyribonucleic u^-^S"^l p j>° ^^' c£J>^ j^wi-l ) ^ywall ^j^Jl ^yi^l ^j^i 
.<WsjUa?-j jt^Jhl *Lapl *~o^t} 4^1i-l OUjLdl Ui Ol^LJo Jp c4*U-l oljj J ^rjll cAcid 

^-1 jjI&I OUjJbw *~o^- ^JLp (jj&H (J*M\ C (VV^' l£J>^ j^i-l LsjI *JflrM.»jj .OLuajj*^I 
(£j&*-l lJI OljJJl /^ 4£j^js£ ijA JjSv« *-<_£}*" 0^ <-A£" U^3 •****& T^**^ il)' t4jjJl ^^^ ^*^' 

.ObW jp IgJ c^tJiLuo^l aJu* eJlj U V<u*& ^J J#^t jp cJapLia cx-S'j VOUjLto ^Ip 
cU«L*^-l *.b*jl *~o^- ^1 O^-^S"*^! A&t O^jJ^j^^l f>2ji c0&l Jor* lJ** -^l^l^l <J (%•*» ^1 

c^yuMiJl ^j>Jl ijfrJ-\ JS^jll Aj*aJl ^^ J^j -Sit jl^Jj^j 4^ c£^l *UkJl ^aA Jp 
j^ OLjj^jJI jl9 cts-s^Ij^a US"j .OLjjj\J| j^ <JaJb£ c,y (5 0,000) a~*oj ^y* ***Jr\ <j£o£> 
j^ oLjjj^JI ala j* Jb-lj <jyj^ V^j iSlJ-l aJ ^Ip ^H jSl^Jl «.LaJ Ljap ^p V ^Jl aljil 
jlJllJl cuyj^jJlj Ju4il c^j>^l jAo^~l l)j^I l)I W^ J^x^-mj a .oLi-l ^Jbt^ol ^1 (jlji jl <UUi 



jaw jjAiJ fULJ Uij ^-1 



?>:* : * 







.2-1 :JuJbM Sjj^> 



J* cr*-^' c^J-H^' o^"' &j£-z-Lj 
4j^1 I nucleotides O I Jul^jjJ I j* LL^L-o 
j^o £L*Lo j^ Oyj-^l &j&it -j^b»- ,U*b*cy 

<jyj^sJl Obj^- jl ^-^-wMail ^j^Jl jAoi-l 

j^ Ju jl ) .lyL^ ALj 43^Uall j^xj: r^p%^ai\ L JL^ j Jl ^l Oyj-^l ^b^j^- Js-«jI /^-^" <Jj-^j 

Ju 4$*>UJl cJlS"^J .&^Ualb Obji-I oJu* jjSo Jj^k J <JaJL» ^^ ^b^S" J>k- bi>l ^rjd 

^jj JbA J&J cVuJaJl OLLaJIj i&^Lallj cj^jJl j£ &Job ObJ jj-jJlj ^yL^aJ) <jjjd\ jAoi-l 

Lo LjjJlJ OpI^aJIj j^U^I J^ cOLjj^I *« ^/UMaJl ^j>Jl jAoi-l Jf l^J ^b^-iol Ul ja 

J0 4jIjJX£ AyA iA Ju (£j?~^\ 4**~^jl 4jLwi0l O^UsJl JA 4UlS" 4£j^j£ cJijJ-j 44wU0*^l 
.ajJI bfely ^dl 4ji-l Objl^Jl cJj^j lij ObJj^jJlj < Jtwa5( ^J>Jl jAo^"l 
Jf b&Jl^xJ ObJj^sJlj ^yu^aJl ^j>Jl jA^I frljsrl ^^J ^V~JaJl Lll I Ju* ^^>j Jf* 

^j^iJl jaJ-I Jjj lil <Ul dbi .4J-I JidJ L^iSi Z&\?~ O^plij *^l ^ U 4JtJaJl 4jL>JJI 
^-l aUsJI j^JJ J^kj j^U-li^j U^jLs c^LwiOl U^Jj^oj ^^Uallj cj^jJLJ Oyj-^U ^/r^' 

Jb>- ^b jS^c *^f jlJdJl cuyj^sJlj ^/r^Jl i^J>^' oA*J-l Jj^u jl ULc L?t^*j cbjlj L£j 
Jean JjVT L)bj- Jjbj J&& .L^jj>3 Jju obi-l bJ^J Zje*** Jj^ cLjIj-%^ bj^» jl u\y^\ ja 
Dieu et la "(t-b^U <JJI"l)I>p Jr^^i ^^l ^b$" J 4Jbx^o*^l dJia cj^bdl j^j^LaJI cGuitton 
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:Oli^Li« h*~j JjScsJ j& i SLJ-I jl 4J 75-^jl ^Hj cScience 
V4wUo*^l j^U^-*^l Obj^ Jjl Jj£d j*a*Jl l^a^y j^4u*o Olji c^tfil "43JU£"4»I *Uj" 

br>Jj~Jl ilp 4JL0 LJb Ja^w^Jl Jlj~Jl IJla JLol b I V^yu^aJl <^j>Jl jAo^-b ^^Jw^ll JlJj^jJI 
^JLoj Jjl Jaaj ^ ^/r^' ^J>^' j^>J-l j* ^jpt Jj*^ JaJa^l a^j <^H J^ Vj^V l>~> ly 

V v* U± Jjl ^^ Jl CO I 
- SjuOp ^y-l ^Luolj - ib^l aJu* jja^wo cOli^Uaib iLzdl Ol^ltfi^b «^ll *i lil 
,Jp cjj^^Jj^Jl Iju c^^- te Jl iJugJ <-obbj-l jjJu 

oJUJL?- Ob^liJ Ij^^k c\ JkJ ^kJl Vb^ Js> j&J£ 
£)b* cjl 1^3 jl Obja-Jl JU* JL^*jj .LJjiJLo 
/£j$l <Ul *-j*0j* jJ^j c^JUaJI ^JUJL^ Ufe;* IjJL^ao 

42 ".S*lLl 



'^ 



.50-49 : L^cJl Sjj^» 



JjjJiw? jjfiJl <ub$" J I Ju* Michael Behe ^j j£ol« ^jja^\ ^^Jl JjLj aiij . J^lbVl 

: Darwin's Black Box ^j~o*^l jijj\* 
LprjijjJl J&Jl #UI jSJj cSLwM ^L^S" Up 4jii0 <ugi J *>^Ia Uji& *i*Jl j>&- jla5" 

JL$"I J^j .^JUaJl iJlA J aJL4j ^1 jl^-l jP ^JL^b coJL^dl ija^-l *~i^r\ J^\ J^V J^l J>*^d 

jl ^-Ip dbJiS" Jj^cuo l^J I jl cJLJl JjLcw J JaJl la C)\jyJ£ jl ^-L^j ^Ui^Jl ja JuJiaJI 
j^ *j&Ij .4^M2^dl 4jJb0l OLj^*^I J OlJLS"bdl oJla *PJl» U ^Ip jj^I jSCc ^ j^Jj C ^T 
OUS? ^jjlJiJl jw&dl dk ^LSsp^I Jp tl^jli JaJl s-SV Jl I^La-il cb^ oLwol J^-Ji cdbi 
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'jaJbl ^ Ji>JI jfc <£>l fyljf &* ^ ^jvl j ol jUAil 'jb- ^ ill ^Osl ^j bl> 
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. 






Hi 



#Jj| &Jb OU^JH o la J>-b JL?-jj» c Li j* LJp Us"j .^loIp j*p 4&^j S^lil jij&t ^J^ 

.4blA 4dLk ^ Uiil ^j^- OjJlJl J^ ijJ-l iJlA JLP ^^j ^ OjJjl J jb?tP>M j&j .JAW aQsj 

jo jLJ^M LjiLi^$"l j!£o c^v &&> kl^ydJl ^ LgJb SjJiJl J^ub^l 4SlIaJl aJlaj^jj 

&J&6 Sj jj| J 4*o£jl ojiUl Jl jo *P^J| ^Ui cdJbi *oj .^jLill o JLAll OlPjj*ill jo JUJ^Jl 
*a*J ^s-wJj .^j^l V"b jo 4jLJ^M ^lp Ij^- Ij^$" \Jop- J$w^ L^j *^J cV"b jo 4jLJ^I 

n^dj — \j&r ojy*a& Sj& J*>^ j%-jjL?- j^l^vJo^M jo ja.^1 oIjJxp Hi c^UaJl aJu* aIjl^uoI 

J O^b- ^j coj^-^l Ol^uJl Jj .4j&I 4lUj| O^i-I J^ ^"Ijbrbj U-JjjjjA J — jljji 

.j^L^sJj^l j^j^S" ^J^p <bU^j jl olij L |c r ~~j L^ojj ^<bj>Jl ^SUsJli b^j^tj SU^o 

cLwJjjjjA J SjJdl 4$l]? IgJ C~~*J ^Jl OjljSOl jP 4JLm24j OLojLto ^Jaaj Jl jij 
'Ulg'j ojJS\ J o^-jll 4Slkjl aJia kcJ? ,1p ojyssi oJsj ) JJL) UjP^ t bjJ^Jj i^'jbrbj 

^Js> Jti ^ SyUl jl "SjJljI jjjSiSj^l^" jIjjlp Uu?t-j ^JjI LmsajI jUj^i jl&j 

4dUaj| SjS^Jfijj ."oJUJLiJl <b j^Jl o^Ail"^ OjJlJl o Ijj J^"b La-o OUjjJa-jjJIj OUjJajjJI 
^^j^lIaJl dJiAjlJLAo jjLjj .oljJl Jo^-jll o^aJI dJU* jo h~~j s^^yi JUP iblgJl &j^Jl 
ol^Jl CJjiZ UJ^j .j-^aiP J5" o Iji <J OUjjjjjwJlj Objjj^jJl ^JlP j^^h^^ \Joj (.j+&j6\ r, y 
h\*& c-^t^aJl joj .j,<a*Jl U^a^ Ufkjjj ^Jl SyUl jIjlaoj oUjja/Olj oUjjjj^Jl ^Op alj 
Ul^j •*J^S" Slji ^J j^*Jl U^fl^u ^o oU ftjjjjjJl a oUjj a^jJl s\Jb\ jp ^Jftj^J.! S^aJI Qjjbjtj£ 
jo o/vJ& jl cUU ^jJiill j^jiS\ J> cOU^i-l dJiA Jjli 4j,<a*Jl L^ajy jP La^kjl ^bjl 

.S^aJI j« j^I jJ^ J*>1^- jo j^aJI L^a^j 
Jl SbLjJl o^Ail oJla Jft j^c <Jl5" .LgJ £jti UjP^ co^aJI fiJia U^^L^j J Jy-JiJl Lij 
i 8 ^-j^j jl£<: Jua«JI jo S^aJI dJia Jl jl Ua SjUj^fl jju£ V/UwaJl jlxll I Jla J> ^o A^*>tj 
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djyje* 



djSJ* 






9 1 jja^Jl 




.<ju*>Ub di^j oji cJj (j\ J^tj^aj J I jxc cjLJ^M [?-Jj ** < -Cr^3 clJ^I ^Jj 
j^?x£ c"fusion" "-.UJJ Vl'j "fission" "jlkJJ^I"L^Jp jUaj 0^ u^^ ^^" ^>°J 

o IjJ 4J lj»S b jjJ *>lplij <Ul&jj "jllaij V !"*•*> b <J9 jy^l L^LaJ) ^LJbOl ^y^j .SjAJl ObjXo 
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djj>j*> 




(^ cij^' J^b&l <5j3j*l 
ijyljjj L^-w^- AJL*fij-i -.LoJJ*^ 
cO^b&l *^S" Jj .4oJflP o^i aIJL>sJ^oL 

Sji J*^ c"AjJljjJl"^ajLk-JJ^I Ojb£ JoJl>sj^J.I 4-j-^L^^I Sail I l)I Jl 

^^* ci *lj*Jl cu^t-^l cjjjjj^il AjJljjJl o IjJ cw^wI jl j^j .ojb^M h\£> <J Uu^j Ij^rU 

4$lkjl jyb C*£ col^Jl IJLjj .ola jl^&Uo^l aOP &b- ja jA^db 4$ Ik) I JA &ua* 4^.$" J^Hkj 

•^S" fej»*> ^ij^- Lg$\ j-^LaJI ^k J coj^x^ll 

AjJljjJl j^Jii *ju> cdbi *-«j "reactors". "£jys>\&\" ^~Jj 4*? I?- oLj JoUjjJj-^JL 
ajJ IjjJl Sji <J9*^ d^yj^ i$\ l)*^ l^jJ&jpu L Js> <j**Jj J^" &M^ 0**db£l b&j ^b jjjj^Jb 
JL?-I ao Ojb^dl dJLA <-l^"l **£ S~-~Jl I JUgJ a .<bjikll 4k&j) JUPj OjJjLo AjJljjJl aJl^> jl <-*>u 
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ajJIjjJI 4woSy L&j UJ IJ^- &Llb ObL*?- *lj^-l (f^d 0' ^-r^HJ .jLs>^\ J O^U^-^I £^- 

lgJl*£ 4ij»jisj OUjjj^Jb ol^Jl JaJl4j cjtJ^Ul Js^l >#£j ObLJ-l fiJlA ^j^- frlj^-J *U? j 

*jy£ S^j**^ SljiJl &£" j^ £*>0 jl jU jjjjJ Ja^ojdl ^J C-juj caL*£*^I IJla ^Jft .<ju>-%J ^il ib&l 
^^j aljJa^Vl J^ j^ chain reaction *>Ul~aA *>U-b& Sj^tdl oUjjj^Jl IjlJj .4JIp 4dH?j 
c4Jj*^l ajJIjjJI o IjJ J> Jj^dl %Jl?- o I jj J5" J2j*&j& .£lb&l J^-l^ ^O^*^ fjs^jjs^ <^lji 
JCgJ ^twJ LUfiJi jj ajJIjjJI ^jj J^J^S" ^^ Ij^dJ -^jj^l o^U-bbil j^ 4LJL0 JbJb IJLjj 

JIp oJu*dl OliVjJl if-Ji&J jdl iijJtJl 4L&I jbjcSl ila^ Juai .^UcJ&l j* J$ySM ol^ 
J3j .by& j^sJi 1 0,0 Jjj clgAP gj UJj c4JbJl 4>lb0l OyM *UjI 1945 aIp J L*Jij jjA 

JUjJjjjja 4jjIs" j* *bl £*>0*U} ^Ijbrb ^Ip oJbtdl oLVjJl lyJai^l ^^-l kji £Li c~~~j 
olij J^>Jl J^ oj^?xdl o^AJl C^^JO^" Jj .IgjIijbtiJVl 4kJ- JUP Jij^\ j^sJj 40,0 olij 
dJUt j* uyuLl jl^Ljb cJiJ-lj cIjl?- ojuf 4mSw &jk^ Uiil Oy: jj& ^UcJWI j^ juJla5I 

LwJjjjjA 0*>lPlij J>4»jjJ O^lij J Jy-JJl j-aOljJjl ^C ^JjlLkJ cOljJjl j-olJ^SLo 

v jlSCo ^lj cij ^l J^ljbrbj 

J iiiJU? Jj^o UJUP "Lj C-oij" ^-^ J*>^*^ 4^yto L^LuC &L^kj Ob jjJj^Jl c^- Jla5 
^Juu cdJbjJ .^tJaJl ^J^tj^ ObjjjjJ h\ a^j ^ cC-o&dl IJla c-^^jj .oIjjj JaJjJ l)I l)j^ c4*tJaJl 
.4»j^j| 0*>UL&dl j4«JL«uJ.I Objjjj;Jl ^U- Jj^a^tJj4^bk^l J^k aIjl^uoI 
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JtL£j*j cibLjJl SUaJl a Jia IgJWJb jl?-j SjJJl 4J^ br <dJl jU- Jla3 .IgJ £>lgj V 4»j^ 0*>lplij 

.S^Ub JjL?- J$wj o^k~Jl cu£ 4$Ua)l a Ju* 

c UjI oIjj jij&A OyjL&>- uyl^ /***■£ ^JUp^a cjLk-^J*>U ULc j^aiUll i^j^Jl *Ujl)^I 
**£[£■ jpxj ^Js> 4*L*Jl dJia Jjjj2£ jpu tdJbi *«j .LfolJ^uol *a> ^J Jajlj^l Sit Jbb j^tsi 
jp ^LSj 4jj-j^ 45b^£" oU?w U£ <C>^ l)I j* £&* (J c-r^Jlj -^WJ La*^ Ij^l S^fayJli 
-tftf^j 0JUJ1J0 S^5 aIj^uo) ^uj cdJbJl) -j^aJ) ^-*^y A 9 ^apk^JI l Jp Ojj^-I lil '£j£j j^aJ) ^-*2*j 
4?-j^ fecial I i££-\ SUaJl sJu* J^buj .-UJD^I Js> Lf«lPjlj l^j 2jJ\^S\ oj&\ Js> ^JbdLJ 
S^U <j^ j£s *^j i<j*te-j& J^i^4JlPojly»-^rj^dJ^j 44 .^-j^ JjJU 30-20 lajjiSjIy- 

j* jloliJl «j*aJlj ojl^-l Jj&jj .cijJl Jljb j~o*iil J 4^-UJU^M oMpI&JI OJiij 
IJU* *bSI Sayull S^lil J^ J^J^Lkjji^j ajJa 1$w jOy^jj^ a j ^ r^ ^' ^-^ <j~o-JJl 
cajJ^JI ^y* jk Jj^U 5 6 jl U^Tjj^Jl j* jfc l)j^ 5 6 4 j*u>JJl Jj£ c4j Ij JS" Jj . JptsJl 
^lil *^waJl OJJ-I IJjb jl Jl oj\J>y\ jJl^j .iilb Jl o^Ul j* ^LsLl jk OuMo iuj^ll dj*£j 

0l Lu^j^l lilj .4flJ^ JT jt Jj-La 240 ^1 c4JIj JTS^Iil j^ ^ U)±%> 4 j^oJxJl JLAAj 
.iJU-l j*woJJl ik^ JU^-I ja *jPr 5000 j^ llj^- J^bu U^Aj cjk JjJU JjJ^ 400,000 
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• + J6- 



fJO 3 ^ 



fja^y 






^J^ 



43 Lb 



aSQs» 



1 + 



Jjyj^ 




43Lb 



ra 






Proton 



dJLdd ** U^Jl J* IJb-lj \j*\jr 4j^l fiAA J^Ujj 

jl?-*^Ij j^oJJl ^yS'jj jL*J^M ul^l^j ij 

Pj>jAl> jp 1^5 jJUe J^b>l Jp Jb-1 ^1 j& 

ObrLoJU^Ij cOljUa-iJ^lj cOljL^-U^I 

j^oJJl ^j <Ja*£" jfi^t *x?-l ^1 j>j 2j .£» j^Jl 

j0j*£ ^ ^~?H ~ <&La 4Jb$" Jp (£j&H (jJ^\ 43lJaJl jJUAo — j^oJJ I j^ l?x*px*p 
>b (t^V&ij co^Ajj c^Lw« ) ip c<jdbl$Jl 4$lkJlj o^iUl dJu* J> dJUU ^1 ij**oJJl cJLU- 

.S^k^Jl Ol?/j^ ^ai^ jbc^L?- Uaj j^j^M a* Jliw *£l& ix^\ Ju^ i£Jo* Js* U^jLkUJ 
j^li jnP jLJ^M l)I^S"J^j l)I /<^l c<U jljjj .o'^k^Jj 4Pj^a?-j c^UaJl IJla ^-jj /<^ *4^ l^J 




ULc 
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dlfe /Jb aj^jI J fcj?jll Sjjj^Jl tflklljJUaa t>l -^ J&$ t}kj* dj* (SJ^ d+*~*rj <oUj3j^j tOUj^^j <o0 




j^JlOcrjj^Jh 



djyjji 



J I JliLj .1986 aIpLwojj J Asyj«zj Jfli* JOa^-^ail ^j>il vi^U-lpjij Jj^&jLM j^ 
Sks^l jg^UVl 4jk^y^ULOl >\J j* *£j\ Js>^ .4un 40-3 oJd ajJl^> ^jjjl O^U-I laajyb 
jjpt aid tjlj-^M j* Juj^ p^dj jj^ ^l5jJL^JL5 c~w>M j^ Ijl?- ^s" £lk? £jlll if lill aLil 
obj^dl ^?- <Ul$ c4j»jjiJl oljL?t^*^l Lib- ^Jj .cu^wo^M j^ obj^J Oja?- jp a*y L*9 

J (Sji) jt-j^^- J5" ^ <ULkL>j co^ja^Ul <dJl Sji *« 4^-^J lg^-j <Jt& c&iLJl aJia Jupj 
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IM 


jjt 






.SLi-l Jljk Ajaj 4j»jl^-jIj^L o^rbJl ja Jua*Jl c-jU?I Us" a^jL^- j^UvJo^M j^ ^3 Wl 
U-j-Jjjj^A JOJu^U-S"^ 2,000 p UjjI Jup^tAj^jjaJl IJL-uiJl jl jfijUij Uj,go 

4?-jli-l OUjjjj^Jl AakySJ <.(£j?-\ SjLp Jj .ib&l J^"l^ U^Loo 0*>Ub& Olap-b a^4j bOfiJi 

/£^j| **^- (JsJtii C(t^ j^ ft -Uajl oJuai-l /Cjiil fiaA i$j£} lO^ l£H ^jfl* ** * <cj^ Jjl <v° 
JjJ^j^ ^ J^^jl^-yuo-jLs'jjJb 1,000 Lajji^U^I^Lkil^lj^c^tj la^-oj^s" 

obrjaJl j* <j^*>l« ***i} jl cj^aj! ^ iL&l 4Jl J^x£ ^aJl cjUJl Sjl^- &rj^ £&J>j 

.(jyr Ja*u^ Sa?-j JjJU ^l jUJl Ja^t^ fi&y* 
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hj*\ -\Ji h&$ Ij^t hUj fc-U* & </>UJ?l ^ (W-l j^sJl 

Sjj-^ d*ljj JjJU"j cjl^&dJVl JUy CJJ& ^1 
JaA* -Ufej ^ JT Ifj j**-i 




^~~ca aij .j[*jjyj "initial flash" "Jj^l «^vjJl''OlpU*$Vl sJia jj&j 
j-o ^uyiJl £2kdl Jj .^JUaJlJ r^*i^' j^V-r* obw ObttUj ^Lr?*^ &j&*jj~»?rj c^liaJl 



...jl^Vl ^uC^ISJljy- 
j^UaJl pkJWI ^~*J Jij .oljfcjL^ 5 Jj 4UbjkSi2k* JjU^^J 2U2)I aljll *^r Jt*^> 
4»jUJl o^SOl Jj?- Umj c^k^Jj) aJia Jj .j-^aJl 4wobxj » *>U?^J iblijsP Ijlj^l 4»jUil o^£j| j£ 

.1 Jl?- Sj^S" 4£j**j £J^j shock wave v^ ^*>° 
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■ffc- 



/,*■ 



j*y mi J c-^^jj j^j^b yJisail &rjll aJikya? A&Jl oJia Jup 

«^ll Jlxjl UI$" 4jJlJo L& cbjd LjI^A lb**2 i^ll Jjl*J il .^^sJ^* Jj-^ cJjl 
-- ,; ^jii j^Uall ia^aJl Oj^-i c4k&J( oJU» j* ^ 1,5 *U> J* J^j -j^^ j?j* J* 

kj^ . /. 1 J^wiil lia Jup SLM JlS ^lp ^UwVl ^ 4*^3 aLjj .^bdl ^jJH Jaa^l j^ uy> 

j^ CaJ, I i\j4$\ f&jAjyJC JP T&jj\?Jlj\ IgJbj 0^J*^I Ttlfi^o Jjk ^lp 4w«JLsAJI 4^-jlljJ^J 

.*pLJ| J*.r40 Jl 3 00*Pj~j j^j^I Jjk J^jbtiJVl llajJ^yj .&jLJl o^&l 
p b&j^M jlJLs^i c^ljfil j* cA?-l LjjI Lcj .Lg^v J^tj 4jjU5l o^xJl ^y cdJbi Jj^aP Jj 
iiji - bj *>D J s~~^j j^j^l Jp - l^Jl fll^l j-l^il Jl 4»>0l 4^- 1 o*U ^Jjjj . J*\ Jl 
.-.jU-l j^w jS"jll j* iilJLJl J s^j CJIS" - b^Jl d\ J* **J\ J* tjbjcfc'bM jS^ al£b c-^j 

^A iJlAj .>U 1 2,000 clijjl Jl V>lyyl J*£> ^$ J^^ ^Lill kbt^Jl J^M C-i^j JLAi 
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c-.fr.frj Jl p ItfjVl lift Ju-£ c-^J ^aJl r LjJl 

L)l Lcj •<£J&'\ ci*^' J ( ^ u * bd ^^ J^ ^<>k«*) 

cIjl?- &jb oU^ j* Jj^cj ku&l bbLJl oia 
.^>l ^^UJl J JpI Olifc Jl gSj jj CgJLd 
j^jkj a£ cj^j*^l ^ bliJl oaa Jai*J cjl jij 

J c-^j ^yJl - UjJl J^ub LgJp* Olj-a o*L£ 

JLSi diSCaj .^jA-l j^^UJl j* LUJl oLiJaJl 
.il*Jl *b*il ****■ JitillbliJl caJ^S 



c>j& 4J V d a*- o^-jlj^( p kJ^I j^ gJUJ JJ 
J* Ifl^Mj ^^>^)>b ftJlkys* U JUP *^» OOjif 

oUjJ o\2jj&y\ d&j .SjiAJ <^rj^-l j^-^l 
.3bUs« ^/-l ^t)*^ ^Hl>l Jo^ Cf" ^^ 



4jji ft^ O Ly ^a Ob AjoJ) a OlJ ijjj^J a 

jl Lm2j I JUr 4-JU- OLp^j Jj^tJU i^jLio 

b*>U-b \jj^£d£&j4*~j{)Ljy\ ^Ol^l fiJlA JjjN^Jaij .LJLiJl Jp-S" 2 0,000 

b^l Jjj-MiJl Oap- lil jl cC~j? Jlkj-o OjJL?- Jjj-^aJl I JLfc ly^-*^ aij .*-^sJU ijj£±\ 

alak^l *jb jld cdbaJ .ioliJl JLr*^l Js-jj* 4~~r obl^k^l Ojj^- Jl ^jji aid c4JL»Ldl 

.|JL?- SjjJft?-jJxJb &uLll oU^J[-l 

.jbjci^l *bil LLu jdl £&l chUJ^I Ob*** J^ j^ jl 
oj^S" ojjOj *ak*2j <Uld iS^lil J 4Jlp 4^j^j iuSVl j I oU**JH aJu* ap-l 4$^ *Lylj 
^iiaJl 4wJl jl ^Jb Sjlg' A^Ua^l la* J^wct aij .4i^ ^jfcu ^j| objJH jl oljiJb 
- S^kw*Jl jp 4>jl?- &L^kjj^j| J laj jJ& coLJ-l o^bcuol lil j&- j\ (.U£-\ oy aid .4JWLJ 

.4^-*^ ol^ojl cjj^jl cA^bol a*y — jLkj^Jl jA IJia 
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. 3 iLwo Sjj^*> 



jj»Jj| dlbjl Jii&j .jbtiJVl jg^ Jp- >U 1,0 lA^kd 4?-Lwo J&UJJ p U*iVl J^u^jj 
Jp-j^-I^Jajj tLt^S^i JS^jll *LiJl b^l JTc^ual ^>^l J*lj*ll J* dj*H 

^bu il .jbc&Vl 4k£ jP JJul ^S'UI J JjJ^Ija J-i^l ^isJjl ^ p bu$>M jyb jjLjj .£*>0 
j^ c*.$" 22j<16j ,13 Jjy ^Js> 4»jLJl o^Sjl j^ &udl Sj^all iuSVl oJlgJ ^j^ycj jjiJUl dkJjl 
*^Jl O^Cio j* J|l 4?-jJU JjJbu Ur • Jljsll J* Jj^'j c4j&Ij c&J&l 4?-jJLJl jfi Jj^ 

*>U^Ojll JjSsji cUajl cO*^U-l oJia Jj .J&j+Lft jl <j^bw JliM o^jj cj^l^r^Mj c/*i*Jlj 

I^UaSI oljbtiJl jp &£LJl jLk^-^l^vS"! Jb-I J£<^j .p UJi^M jLkj^oj caJlJI jlkj^j cjLa^l 

p IjjI /£aJ -. Lo JJ 1 JP ?t^J j^Jdl ^lp iblA OjJ^ <UJJ & ft^Jl J^biUl j* j?~\ c,y) <Lu?-jjJL£jl 

cj^ijdl J^- j* a^JH jl *iil jUul Jpo j (^jJLjil ^ji jij& o^rjjJ^Jl yliaj j^ &k£ 

l) a£-lp j^o «*£" JUJlJo -.j*0jj oJUfc OjJJI 4j^b>- bJ <jyj .b&j^Jtf jl i *Sjs Uiio ULc cO Li- 1 jJ^J 
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caUkJl J OljJdl JTbj <.f\j$\ J OljJjl jJteZ dJLJLd cOljJlJl ja &j&* dJU-w^ jl *« 
dJL^ JS^-jll oljJul objj^Ol alok^l f^£ j^J^S"l j^JfiljjU jl Us" .frill olji Oj-^j 

.aL^-VI olji jp 

l)L&I J ^r-jil allidl 4PjJ J J^l ^- liiika j*>Ul Ja** ^Jb 1 Uj J&j .OljJiJl j^ l)j£o 

IJu* jd^«Jl Jl^r^b IjyuSui ij^tf cdbi jlj^ai l^ls'lil ^j .SjJul AJpj^Jaj ^Jal 

.aAJL?-j <jybjjjAjl j^tJ e,j*0y* I JLA jl ljJlib£l lilt a^M cc, J^jll 

jl£c jLSVl j* ALlaJl IJu*j .4jL?- Jljk jHl alkJl IJu* Jb£Ju* jLJ^I ^^Lju cdbi ^«j 
aQsJ liij <lIp jJ4 ^ Jul <>pIjJuI ^i ^£& &j&l oljJjl oUjJjjj j^ Sji Kjw c~*h 
c L^aQajj c Sj^-|j Sji JJ^j jP OJi^tdU Obti^aJ j^l -r^^HtJ -V^S" 4^ <-^J£ l)I J^£ <jy^ 
.Obti^aJl fiJlA ^OP Uiil ^Ijj cJjSOb L^iyto Colj L^Jj^dl c^Jl£ UI$"j .IgsSltj 
jb^*^l *U? jlSv« J5" JojU-il oU**JH JjSijI j£c *i VaQsJI IJu* J j^S ULg' cj&j 
.S^U Jl oljJjl sJia cJptsi t&^Lalb 4wM« &j cJj& «j 4^?-bLa jlyb SjJlJI cJjs" Ji *J2*)I 
cdJbj^-dljj fr^Jj I5"jl dbi ."43iUall" Jjjjk jp all&Jl iJia J>j^aJ jl *^Jb L?*^*ll j* jl 

.4»UJj S JLA^o jjj^ 4S"^* l^s? *^"J-> cOlji j^ Oj^ c^jj aJ^U^ *^ c£*^' *-lj^l l^"J 
Cu$" lilj VcJl Jj^J l)I J^? J^ VOljJUl uyjj^.1 ^"j^ji^i L)l fd&^^j ^JUl J^ tjil 
jjJlj Sji 4j I a t/<y***^l OljJjIjjiJJdJijIji j* Sji 4»li cLftJL?-j OljJlJl j* Jj^o dJU-%*^- l)I JLAau 
Y^y-^l OljJiJl J *i^J jdl ij* cOljJul Lh jp (Jdb?«j V ^Jl tdlpU^ Olji Lftj VliU 
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:4Jbl £k*>Vl jp c-^4 l)I bip ^/~* cSjb^l j£ 5Jjj*«il ^a dU-Lo olji jl LAnil blj 

Vp IsJJl jj&^l OljJlJl OUjJjjJ JjbcScJfLS' 

ijb^l jPAJjj^oLfls"pUjJl jj&^l 
jp &jj**J.I ^a oJia OljJlJl oUjJbjj ifj ^ kj& oJ&-\j Sji jb alibpVl ^aj La cL^?- 

:4JbJl £Lu/tf I jAJdl Jjj2 
VOljJJl ja IajnP j£ SjJUl dJia £jb ^JJl La 

vijjJi jj^ SjJiJl aJu* ^y-^l oljJJl £& bli 

VSjjiJdl SjJlJI dJufe jj^J bto oU^J^I dJiA m*£ **ij* h\ c*£j bLJb tUiil /£y*"l oL***?- 

Vo^Jdl ^a SjJdl dJlA Ob iblS)l ijJ-l jp p IdJJl 
S^Jdl oj JJl Jj& oi bpUJJ &j&l OljJlJl ^Jb-I Jb Js>}^\ cjl LJ ^iy 44kAJl s Ju* Jup 

c^UaiJlj cL^S"I^Jlj caL*?-^Mj t^lllj c^lj^Jlj cj^j*^Ij cObLJlj cObljjji-lj cj^Jl jl Op" ^J 
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1$ lja»rj^> :jbu <dJl JjS <dp j-kj Ul cilj^Ol *^r j^- ^JJl c4J^ br <dJl syr j jlSilj 

Jlj U cdJbi **j '\£*y j^Ju^o"L^JIp oj^xo olji j^ &Jj£ ajJU^ S^lgJi ^Ip J*£?*j cJ^j L*9j 
jjSo oij c^btJl 4^Uall 4^wj ko oljJjl oJia cu*u£ jla5" :l^i J^» Lk?- ^^L j ^b jl <Ul£«b 
co^lj^lj t^^il Jus~j jA j*& tbt^fcM? I Jia jlr^j ."^Lalb Lfl^-I^j ^^r^ll ^bdl jnp aQsJI 

IgJSw OJl?sjI jl "4^Lalb" OUJ Ji o^allaJl oJla J I coUli U 15" j* *p^Jl ^Ip cJjAibu IjJlj 
:jj>l£li c^^UJl Up i^\ji\ *h\ ^j 4(S Up ads** jJ "IkiMj &jl^l"4jT J^ j* JbM 
^^4 tf ill $ ^bljjl Oil Si alUII 4ll *6T if 45j ^ ^bljji ^ tf ill jli $} 










A 



»» 



jj bailfr « tx - 



oJLft ^tfj .jL*a3 lj -. L4 ^1 jP S Juy k^Iai l^^r j! ^U^l iU^ 4»b JbOl jl cue *i/ &~«i~o l&jZ' 

S^S^ cuyti Ulk 4yU^ Jj& jl IgJ j£c ^ jjtol 4^&j -Jbuj <Gbw>^kliJl JJU-I dJU ^^a 

. L^p *i/Ju ''&aLail'' aj$a« ^j "Ob5l£lJ <dil jl^- "j^aij 
Jb-I^Jl IaJ££> vJIaJI itoVl Ji Jl4 La^bul 431^ j* 4tJ^\ fl ^ ^b*T j^y UJup L^a5Uj 
JIp Jlioj .4J-I jsP ObjlSol j<ua Iju^uj^i £jM ObjlSol J^/rjil Jjl^-I ^»-MarJli t^-Vl A*u 

.4*£jbJLo 
. ^jJx^Jl JjiJl Obl^j Uj)&u hj&$\ Ji» *p!j^ Ju*&J Lj^-Aj br*° ^£" db^"' (t***^ 1 I Ji& jl 

^dlj k^&Jl OU^Ij^I Jl SJl^UwOjJ^ *~obJl JjiJl jiUll S^Jl^Sjj^ k^Jl dJLft O^ 
jlp- 4JI0P <ub^ J <JflJjll j^jUjj -Jijjl* jJjlij 4iJjl "p IjJVl L01 "ob^ jjX^j* JbOl 

4dt^ cj^j JIp ^jlI o^lispl Jl^-Ju dbi j^ *^juj 4 JUjj <ui^wo 4Jbl ji ^ tek&\ V-l objlSol 

Sfl j^J "Ukw ^j^-" ajjS' jjkm ij ^JIp J*J^ ^i J^- J^^j i ^jjIjlJI ^Ip^vI lift jj 
^Jjlaa Sjj^aj JjLj " Aj ^JfijJ I c^La*" (%-wob ub ^Jp /<j^"l ob&l J I ^^^ L^a?«J5 jA 4iljsPb 
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Sj3 -. bla i g<d*$\ jjzd\ 7^aJ 4k~»^\ o JigJ ^LwoUll ^j^l ojjk^ Jl^l J^t J' ^^^t d^j 
Jlij Jtljjl^ J* I W>" <£*i^l J*Jl J^Oj c4jb^ J OjS'i ^ ^5^1 IJLAj - 4 J-ojJl jj^C 4^kJb 

.S^a JjV o\J~\ jj$ LL^ jP^Jpjwij^bBjj JUU Liiji^fcilljl (1 
.*V"^I l^ ^-^SCxJb iLwojr "jjkdJ 4^L?- OUT" aj^-j S^Ssi ^p Ju ^jje LJ^ ^l syrj *J& ( 2 
V^' La j^i^P SJb-lj 4*i^ frLs^^l <JaJb£ ^-j U <jy Olj«tsll Oby^ O^A^Jl bj (3 

.4uo jL)La3,8 Li SJL?-j *JL?- j^ OUj LgJU-S'b 4J-I OtSlSOlj SLJ-I jl jjkal 4^& ^JJ 
C^>?- ^a 4flJb^M 4J-I OtulSOl p IjjI j* ou^Ul Jl Jj«J l)I SJl?-lj v- 4Ji^ j£j: ULg jSOj 

i.vdbi cj^oljiv^^ JbrjiiliUJiiWuJjb* Ji Jj«jI IJub jl^lijj ?<w~svulj j£jjI 

JjVl *Uo^M Jup JaSjxJl ^^tj L^l&Jl flJLfc J j^-l Jij c&Uo^l dift Jlp kUj-Vl hJaA\ *kuJ* 
Jl O^fe U^-l olz jl LjaJl ^Jtf V^/rjll Jl O^fe <Juf ^y .'Vtfl L)i-\"dAj J jUsllj 

<jy IjflJl L*& CJj^U£-\ dife J I 4^kjl ^Jtfy-T^^u: t Ufcl$ Laij jU-l S^So jtfd>f LgJ I ^1 ^yuJ? 

VT^Jj^Jl (jyljiJl j*%*>! *a j^adLwJ (%^jJl l*X& ^j&j.Oli^Uall fet~j 4*?- 4*1^- _ bJ U 4*?- jjP ^l^a 

a^j&uii 4juJ? j ji^ c r % r ^jij cj^r^i ^^r j sl^"I j^i j^ 1*^1 cMjj'^ o^jLj^' ojL?t^» i 

jtS'j .Iji^- 4k ^ >j $\yi jj* frL?-^l Jjxjf *~J>^ \&> cJtS* ^U flj-^aP ^J SJ^Lo cJtS' ^1 ^LJkJl 
Ja^jJl JjjiJl Jua l^kj^ j^jij cJtr jd\ "^Ubl JJj^l" 4ji^lai jyb' cJi Jljj U iilJjT JUil 
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Vj^l OVU-I j^u £)bj&j .4-*-?- blj-a CU^tJJl 

oyUl oUlp^Vl dift oLJ^fj .oj-J-l £-°lj^ 

J^ 4ub- **2j JpLa OjL^Jl j£*j ^^C CJ LS' 

jjJUl ylSo ^j ^jA S^aQ? ±3 La cJtS^j 




Ob^UJl^jlaJlo^oUl^jj^U^^j^ 



^j j« LJ >T .^ oLil ,r jSOj 4J %Ji oiwlj ^ ^ ^j^ ^ ^ Mj(# 

cV-jjP ^lj* j* Ujj IgJl bjj^Jl j£ aJ6Ljl S^iJl cJtr "p IjiVl Lsl" 4jL^ Jijjl^ IgJ^ 

jp J^IJdl Lfej . 45 "*^l c^a JSLJ-I ^Jjl *Ja.-uJ4J-lj\P alji! jb JJIiJl *UoVl jfc^l 
j^p ojjkj Jl*Jl jSOj o^b IgJl J^>> ^1 4*Jl*Jl 4te^M JU£ £bjk SJd J^tilSy jjkdl 4^IaJ 

JjLj j^o Jj Alexander Oparin jjjbjl jJu^iOl *V-Vl JIp J^j^I ^yUa?-^! jtr ^ 
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J 4<JI]ia s\$y*i && j*2*J U£-\ Ltfl bj" ' *#>& Sjljj: J$j*v*u 

jl J^jxb p$yJ\ Ij^Hj jijly I ^^ ^1 ***& &J^\ J 

oljlp ol: ^lj^ ij^-j j£/vil d~?- 19 53 ^uo^HJLa JLJbuo 
oljlAJl ola^jj Ju.yJl ^^lil J^j^-I ^j^JUl J^Lw^-a 
Jlp J^a?o jl p Lkuolj c^UaJb b&j£?-j Jt^-lj jlSva J &u2£ 

A& icU^tJl J4oJL«uJ.I iljil J^f LgJLii C*JU jlPj**i A& a .j * . 

' - v -0^1 J*^ (£3*^ 

Ijiftj cJft^t^Jl ^^lil (joiyrj* cJlS' ^^Jl iljll <uLJL>- Lie 

i tOj?£$\ s\yr\ <J l^aA^Uol ^Jl ^Ijll jb <J$J*v*ji jl <U*iJ jILa^k^l 4bjk C ^< u ^ S>vi *Ujj 

L^JjLj 4iLibM oJiftj 4 J^iJb jjj^Ol jyUl flLk Jj^jjIjlJI Lal^-I ^1 Ojb^Jl *^- O^bj 
j**^ jj^Li/j: jU J JbOl Ji^dl J^-^Jj^I ^L^jSol J ^La?-^ I Jeffrey Badabb^y*?- 
:J>b U J (ill J*brj ^jjlJlJl <fcrjsJl Ol: '\^jVl"4lb£ObfcrfL^ Jp 199 8 4uo o jJJ JL£a 
<Jfl*T (tfftj &^H LgJ JL^- 2 flUflJta <^-lji tolju J U^ US' UjU j jjijJ^Ol JjiJl p ij3 jpxj " 

49 ."VSLHoU 

|j^j "jjkJl oUl " Jp- jjJtf cJl^ Jttjjb ^ai <Ja*J J l~-*» cJlS* ^l 4J&I 4j^aiJl 
^ *y\ iJ^J^Ljbiuol 4^al Jap I j "^ytjwJaJl ol^y Vl"4^y ^Jb-jjkdl J^ Jtljj^ fr ^^' c r ^^-j 
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U^l J IS 4*>j*ill OUIjJ-l Li ^ *Ly\ ^ *^& SJ&jS Jl&l L~o JUS cl^ljiJl aJ^-j VtJa3l 
J uyuj^> *bjSI al^SI j* liJba *Ja&l ^AjJi \j£&j cSLM JlS Jlp frliJl ftJaa*>J j*UJl J p j^o^l 
c^wUl I JLgJ .^a Jj> Jl l$Jj£ jlf C >-T Jl j£w j* fib Vl jjk> jt ^^aSi V 4JVI oJu& jSOj jJUJl 
jw> <o alSlj diii Jbu &\g *~Jti jijjl^ ^ j (.jj&k flL^jT "^JaJl V^ 6 ^'"^ ' c^ ^ 
j^yUb ^ V ^/JaJl obk^l jli 4jbul OljjJu ^Ja> i lilt" :Jj U " p IjjVI J^l " <ob^ 

50 .Vjtol 

jjjjb obrlj V Lt\ajy\ oljjJcJl oift OJi^uo cJl^ Ja^ :<u«ii t-^I l£^' Jlj^Jlj 
^^S J^t ilp ^3jU^ j c^jU^f J> o^yaP O^/brj j^ ojL~* ^ jlSol jl bt&J Jlj^Jl I Ju* Jlp 
Jb»-^l Jl IgjjjSj ^by*U? ^U**> ^^ *V"^I & I ^/^ 0^ ol^*j jijjl^ Ji oUj jilp 
jlS 4jIp^I ^^^-j cSju jl?- p \jj\jj^ jl col L?- jl^u %pr ^U**^l si* c^ly UJl^j &b-bUI 

.flbjk oli?-l ^\P 4JU5I jbx^^l Jjljjl JLp ^Jlidb IgJ^/jU k*^ J^?jA5l j* OUJ Olilj^Jl 
j$\ LjM\ j* a^lS IgJL^I jbJ-l J I ^/Ol JidS "p \jj^\ Le\" khg' J^jU^ 4)bl ^jjjI^ (Ja^-lj 

£1^1 oy Iji jWl . 5 1 >^lj uJ-l <jy Jil j! Jj>Jl j! s>^io te\L\ objlSol Jp <^ A*$ cJir 

Sjjkwo^l klgj Jl ^l jij^Ol Jjiil J ObJH Jp Jlp Ijt ^JiJl jjk^Jlj Jjua l^^l jdl 
Ob jjP 4^1"^^^! Ol^j^l 4jT"cJt liS^Aj C y-T Jl L?- ^a A~*s£±\ OliyaJl Jl&JbibliJl 

JjiJl ObJ*>0 jU^j^a?- Laj^?-lj ^1 b^Jti\ 0%^dl aUI *j&^j^?- Aj^s^ Jj^jjIlUl a IS 

j^Jb UbOl lift j c^yu^l o^^^' ^H^ Ji L£jjk> Jyk* 4J y-T Ulp i)L& ^u^JaJl dift c r ^^j 

oljikJl dift j A^Ufiil ^LjbtJ Vl oljj^l dUb* OjjJ- L^> ^J&L+iPr j\ &\jj C*\j!& Jj^a?- J 

. OLj?JlJ ^lj>Jl «. L^jwUo*^l Jlia?-^vj^ j I Olpbui^AJ j^ydl u*j Ul OJi 
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OljjJu ^jJu>-jI 4jIjj Oljifc OjJl?- jyb Vl Jy^^yjij^Jaj i jtJl... 7-^lj J^Jl jl lP^Mj 

J^Ua?-^l B.G.Ranganathan jGUl&lj.-. .o ^jja^\ 1\j6\ l^Pjyu 4*JIaJ| 4L&M oJifej 

: Je Ur OLJM ^ 

J^"I Jl c£**3* O'^r^l JU^-Vli tlAjJtjkf Jl ^^je V jlJ) apU J ^Ij^pjnJu^I *&ui 

52 ."S^lUjJ^ jjp ts-w^ J' y ^jj-^J' 
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Jt\£ti Z~Jr\ 4wJl <jy~£ ^1 (£$ji ^jj Sj^ ^TJ f>>Jl j! ^rd i <*3^ *>U$ J*^ L* I Jtfcj 
Ljp SJU^ta 4jT jUiJl jybJl Ob 4jIj^JI Oljikjl j^a? J I dili^ JU-lj j£c *^?j (jlfc^jl 

^jj jjkdl aJUp j| ^| c'jjla^l"-f ^^ fi^ J*?jt &\ J& ^ J^J (>****& Jijj\* ^^LnPl 

4^k> L^>PUj ^l OlAjjijL^Jl ja (j;\ OjJL?- *Jl£ ^ Ui J^' Olj3*«ll oH?w J"£*> 
p^i lj^^\ j*a*JI J^ lg-^y OUJ p Ij3 Vl <JaJt£ j^ &M OtalSOl J I ^Jtf 4^kjl oJlgi cjjkdl 

. cL>-^l J^>Jl Jj^ssJl Jj*a*- S j^ J I jk Ja*u j oLaL?- jl 4JU&I p Ij3l ij^-j jjuj dpaVl 
4j»IjlJ| Jlgi*^ Ulw^lj <J^lj^Jl j^ 4£VuLo l?li*£ Ui ObjlS' ^rj ^yuu Jl&l \xr* J* 
CjiLfi ob oLjIs' ^p-j jPj&i j I c<Jo?-ljj jl ^ijJdb cJjij frill J jLju £jU oli^lj^ cJls' 

jUajj cU oJJ^*jl 4dlpy ^uUa« jl ^Ji)?-jj*a3 oli jjSi J I Ju*^ Jji &J& JoJilp Ji 4^1^*^ I 

Olyjt^dl j^s^ IjJl Uj^' Jl JU*^ d^J cOljUlb b ou^UU jJLSj Zj$g p Ij3bj Sj^r ^IJ^-b 

:<ub^ J 4L^- 1 o la jP jj» jj I ^ jyu j c^i^l I 
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. Sjj^j J^l J*j SbJ Jj^Jl 
^Ua?-^l W.Ager Derek ^Sylj dLjjO jAj %jjj!jlJ| S*Ap Jb-I £aJJ~l oJ^j jjjtel Jij 

JUP ^jL^Vl jlp IjjVI (£JZ~»J* JIp Jj^flUl^ V-Otul^ JLpUj^2^^^Lfl^lldiSCiwa jl 

54 . L?ojJtf Sjjkdl 
lift j .4Jl&^l Jl5w*AJ *yrj ^\ dj* Sk^ ^f *V"^I jj^ kJ ^~> oly*«Ll jl ^1 
jj^iaJ JL^IjwrfhJl J*^ 4Sy£4J-l OLjISoI oift J^r J&J&u lJUbj cl*J? Jijj^ dlP^I U j*i^P 
J^ojj^wo *.L?-I lip l^JLi ji 4JUy-l oJiftj clijii* Jj& jIjA <jy^ ^r *I Jj^-t J I Jj^ SL*3 ^- jjIs' 

: Jjij ^Jiil Douglas Futuyma Uj3»ji ^^j^ 
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55 . 4J-I OtSlSol Ju* J^a abul Ujj ^ j£ Ja^ Jfcj I4S Jb-V Sj3 j^ Ju^ 
ijij&j l^Ji^l Jpj j-^j^l <^rj (JL^ Sb*i o^fe ji^LJ-l oLjISo! jl ^JSCj\y^d\i 

. jjjj I ^ Ji£3u J fe'US' jjkd I j*Jj jl^" I jAp IjjV I L^ 1 jl ^1 

^JiyaJl IJia Jj cjLJ^/l L^l dJLi^jAjjk^l hjaj j**e JiUHiS fe-jjai I *~s^ljll *-al j^ J I 
cJ^^t^Jl (^Hl J C^Jilp ^jiib 4£~Ji V- ObjlS* Jj9 Ijjkw UJ Jli-I jLJ^M jb 4mj»jjIjlJ| ^-Jtf 
Sj^I J*>y- 4wJl JlSw^l j^y lyrj h^\ c/^J **"* <^^ 5 ~ 4 J^ ^'^ JJ^ S>vij 
:^ftj jLJVljjlajiLUp j^s^V^jj^U^jI ULa JlJ~l *Uo>M llac^^j cSj^S"^! 

^Jjj^o ijjk I ^Uflj^jJ I j Charles Oxnard ^ j tu*^ j I jjj L*j jj^i j^J I ^C y ^1 I j^ M^ La \j?r I 
^1 jjlSol I la j I o>JH ^ ^ 7u„j*zd\ ^Ulp^Jil j^ Ua*^j Solly Zuckerman &l*j?-\j 

56 . jLJ^ba^lb^J^^^j ^jjiJl j^j^ji^p^ ^IjAU 

f*^!^ ^Js&Jj'*^ ^r-^tj tS^J-^ ^j-^ j-° IjjJaJ'j^S'l ^-1 j^L^Jl ? t -.,s ^ l "j-^j-^ "-Jl L?-lj-a 
lla Uw syrj J& IjuS'Ijj (t^tjJaj **~p J& LSA.g' l*0jJLi\ p IjJVl oJufj^U-l olj_?«_?tjdl 
p IjjV! ola <ju ^jjkf Jajlj ^1 ^^rj JV! Jl c-Jy i <U*^ JL?- J^j cjLi-l ^jjla^l JjJJ-l 
jj»U c-m^JjI jAj jjjJ^Ol JjiJl Jjjk^l hjtj Slp^ Ji?-I L^j j}J&\ j<&ti\ J4JIJ-I oJia j .4i)b^l 
57 "IsJMA UOliU-l 4i»kA;a j^jLoj^j^ jl SJcull ^LJLjI j I" :*^IS Ernest Mayer 
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dift j« **jJbj ^jiJlj oLJ^I 

jO*J &~*\y pQiiJfai Ij&JiSA 

^1 jjOWj oL*Jj| ^iUlj 

jjjtf /Jdlj ijJti-l /|Jb»ljl JUmJ 
cjLJVl uw ^ ^Sf ijej Jj*- 



(j^j^ij^jljwjl ) ^jJr\ i^S j^ Jj&S \^j&t*p ^^h! J^tJ-mj'j^' ^J^Hl 4-L«*J-*> iJLj&j 
j*wjLoj^jA j j . ^ + ^ 3 \jj Jb U j^jujLoj^jA *a *»r~^" /ij ^-^ ^^TJJ L fr* - ** ^ ^Hl^-^" ^L^ /V*-^" 

59 .(JU-I jLJ>l) 

Stephen Jay Gould JSj? j? jiu^i j&j IgjUo J&-\ J^j jjkdl J jijjl^ 4o& ^^"'j 

:J>b U ^jlijLakwb- jol^wdl Jp J^La?-^! 

60 ."l^j Ui 4jjjk> ^*Ap h\ Jl IgJ^ j* J^Jl ** ^ j**J\ If^y 
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flLtflj^a 4uo 1 5 SJd *->jiir\ *J £j\y%>CA Js> <Gl?oi ^Iki^jJl <1)U/Mj jjjj^ *jjti\ <£/H *ij 

ju ^L^axa flULo kl f^-j aJ^p <jl X^j* *ij £j\y;&£&\ JIp J JtLpp-ig ^^Ji^l ajS^ ^ jl UJp 
.jj&hJl ^jjb <Uj^ ^a +£>J\jfet~A\ oigj Jjj^pIj jLJ^M <juj *j&k *fe«SJl OtSlSOl 
pj^diU^j c 4*JIp Lft Jt*u jdl &ydl pj^l^^j^l ^yuJb j^L^ JjJi?-<JiJb jUy-lj aid 
£tel Jl JL^uJ^lj^LJbOlpjjiJl Lwj jUy-lj JjJL?-c r ^^j .JIaJI Jjlki -.jtJ-l&Jju ^l&ydl 
J>b JjjJt-l &y- J ^l cljj^-lj ^pU^I A^Uili *L^I Jp UgJbj .frbjjjflJlj *Lo*Sol ^JIp £oU 
4*>U-Ij jtlj^-l JaLf Jp JjjJH j^ «ji-l life J £fjj .(ti^l Jllai jp 4^-jU-l &ydl p j^i 
,Jp UJbu oUj^-lj uflys^tj jLJ^fl jjkj *Jp Lrb-lj (^Ubdl )<vbJl j*m**?*^I jl j^^uiJlj £*oLJl 

:^b Ur JjJJ-l J Sjy^l Sill I a i* 
J^y jP jUJ^uo^l jl ^Ul *L^I Jp jl flLaj cue jdl p j^Ail jl 4£lil a^Uil j^ Ul& I Jup " 

61 . "Jb-lj jl J^UjUidl jl S^Uidl OLsi>jiil Lib jl^la^aji <Gl ^^-jjkdl k^Iaa 
jjP O^jbJb j^Ul j.aju Li j* ^^p! jlcl VI C~*J jLJ Vl jjkd 4&dJlll 4*2&l J I tpj 

j^ ^JIjJl /£js*jj lift ^j?"j ^A^ j^j j^"l j^l J!/~»fc j£ J^**Jl a ^ J^t*> jjtol hjaj J I 
*bl 4j4^ l Jp jbob Ja *UaJ bjP^ <j\*Jl pj*£jA *.jj> J^j .ji^fl <j jl lA*JI <J *-!>*» j*-**^l 
«j^aJl lift* Ajl&* ojj^oj <jydl 4*£wi ,Jp JsJL«j U a^m^ /^ j*&tdl «j^2Jli cjUaj^I M-Jejl cwd\ 

j ^j^-jii jUaj^/i ^r^ j! j^^* ^^r oijUsi jj ^lsLjji j s^j^ii b*A^-i jj^ jp J^^t 

j^ A^Jt-l diiJlJ Sjj^tf Jl l^jij OljUi^fl dife jwij jt^d O^Apl&l j^ UJLwo J^yj t jtll Ij^y 
(.ij*ai\ jp Jj^tc JjXjt jtil jj -(Vk U^j ^AyJLS ^iJ j^- ji I j^lycuo^fl IJia Jju % .jLa*y\ ygj* Li 
j&ja Jl Jj^^il 1 Jul gglar^j V ^>»-^b j I c*d^-b r-jijil ftjautj ^ cj^aJlj cUU Jka «dbJ-b J I ^1 
JuJuiJl jS^il lift &*«i\jj jL&y\ fijaz^j sjil jSOj c 4jii? ^■S'U^I JUit j^ jls' Ujj cjUaj^l 
JjiJl J aJi&dl JbOl <up^^u Uaia hrj* Jl L?s^ljj bb- jUa^Vl lift Jj^ j! ^U^l c4JUaJl 
La *iO^U Ijjlailj *^J^I l^ ^iJl i->k&\ jl Ijjfljl *>feJ c<0 %ia^j J I jjjJ^lj ^iU-l 
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J J&* (Jji t)» J&> ^ Sjj^aJl J ALp$\ life jl V J*^l IfJjy ^1^ Sjj^aJl J b-j^jj *li*2 *^»ij 
lp Jj^a?Jb 4uo1 JUa v^l JU JjJUju JjPjUI Jj^oJU^il JljUj .J^fl Ji?- *~*p &Ji}& j*^*\ 

jl ^y-l SjIjj Jjjjiyi 4J5U5 jl ^^-1 S^a Ij^kil j (.p&j^ J^l l^jy ^tr fij>*2 *li*2 
^1 4&ls0\ cl^j^jj Sjj^aJl cli^ ^L^-U j^ (jyjj^ail <ju ***)Ui Jj^i ilbc *^ji*bl <ju ^iil ob&l 
.(4a^#) ^bu*iM aJ^ jtiij^Lgjjjj ^1 Sjj^aJllal ^by^M 4jLj4Jjj»ji)bJl Sjj^aJl JjS' 
^by*^l aJ*^ ^4*JJ*2 &Ji}&t\ °i#H r^^ ^JuJLP- Ol^uo JUa ^^C *jjLi*aj OUol £)Lfcj 

^jXc V j&j &ji}^\ lift A**^ <j jL^^I 7*4 j cjLJ^fl <jip L ^vw^ t^' ^1 Sjj^aJl ,j&L£>j 
j*J £ju^ si*jy\ &*£> Sjj^aJl JjS* jl 4&l*e\ (.^y- SjUiJ aIjl^uoU Ml <ttJsUo ^Hp jjXaJI SJiaU^a 
Sjj^ J>*i£» cjl l^» <j^£ *^j L 3jJ **^ ^^ j^ ^"I^U &>j*z* jJ^-» Sjj^aJl ^L^JL^xi cVl 
&j>j jlj Ju*^ JjjjiJbJl j I Ijyl&l \^jj>j <j$\ Sjj^aJli cjLJ^fl <j\P ^Jj& <^Jl Sjj^aJj 4J&Lia 
L^jj <j SjJ-Ij 5-li^aJl lift J I Jj^jjIJiJl /^^tl ^ft .l^jbL^ <v l*Jfij- JuL&> jl fr/<^l j>^V 4Jij^ 
j£ 4S/UI J ij^-jll djij&$\ L)b *AJ^I *£Vj>l jJj c&^Lalb c^^l JlS <jy^l J*i J* Sjj^aJl 
<Jfl^ t JjjjilbJl jPJdl jl^JH lift Ifijj UJ c*illj L^a^y *a oljiil c^u^-l ^1 &sLoa jX^> 
V jJxJl ^0 <ju*All j^y *.,-JS UP ^JOljJJl ?t^tw cA^ Vj-j^-I lift Jaj^Jj 
l^Jij <jydl dJbi^^^UalbuyOl j^ IjL&o JJSI jlffrj g ^ ,, ^1 L^tJ^^J, I j-a J I U^J jil 
tji^l j! V^Jb j& ^(^Jl o*^j cAd^Ualb liSCa \j^i jl L>«uJ.I j-o l^JjSi' ^1 Sjj^aJlj 
Ja-u»jj| ji*^l jIlgiAjj j3Vl jlj^^a^l^l^u^j4Jj^aJl Ol^-jil JL&uob a^jL^-jU-I ji^fli 
Ob-^ll oia J«t>^ fj^f j$\j 4JL?-IJiil ji*^l Jl Lgiiij Ob-^ll oia 4j^ b&jjJu Aj£f ^Ij 
%*««S\ j£y& cjUaj^l frLul \*&H Uiiw J^a?%ji Lftj 4 nil <jl J^» ^LjU^S' OljUil ^1 4jj^2J| 
.pj^^a Oj^ jl 4jU^SoI oljUo^M oia Jydjb A^flji ?til Jij^-jil 
Jr*-b lj! ^1 csj^aJl aUljAUrOj^all aUl LAAa «ll jl ^1 ^aiil 4iiUll j*^ *Lrdj^cj 
^b j^L^-^fl a^ji lift *a c^yrjt^-l Ja^l J aJIp sLpyJ&\ CJtS' U^a Oj^2jl rJLP dj£j rd\ 

jl C^Jji^wwO t3J^ Ij^^Jjl & \**~* CJj*&S\ j£> JjJ^dl lift (f^tC A^J^Cj 49til ^wol^ Olj^^fl 

^ki- Jup aJii^a jl^?- ^la^ol^ nil Jy^"l^ Oj^aJl (Cj^»* j^»Li jT ^J <j^J p jbiJl e\*fijj> r, U^O 
. All L?-b jlkll cx<wail Jl4 Jl J^r>l j-^ V" 1 ^' J^y^ p U^o^l 
^L^Jb^Ju fr^tf^Jl j**a^ l^?t-^j I j jj^aJ I ij^l ^Jp Uj^a^tiS L?-^Jjj^Jl c-^JL?tj^ol LJLLaj 
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/£j**> C~*«J Oj^alJ 4*>L*?- aJjj^v^JI <£^"l Sj^-lj ^-L.wojll J I r, U^wo*^l aj^?- 1 j Oj»yaJI L?K^J 
Lr^S^Jl oJiftj l^jUI uy^lj <jwJugil *Vja K ij^-j jtf *£jkj Mj^ OVjl^l oJujJ -.by 
Li j^4£^wall Oj^aJl Sj^-li .4£j*2Jl ji*Ai J>j^aJl JitJ I &rj ^ J I JV I ^^ L^jxJl ^ ikJutdl 
4wJta 4?-j^ jlJLfld j I jXjjJ^JI ^ fr^tf^J L^yw OjX^OJ (jJ^\ Oj^aJl Jj& jlj JU*^ Ol^'jJJl ( j**P m \ 
V kj*iJl ji*^li c^liiJlj ~y££\ btiuj+AzJ ^tj^Jl jiVl 4JL&uJ ^JlJl Oj^aJI Ul -y£j\ j* 
JLjL*>I *jj ilc «^jil jjijVl jl tU^j^aJl ja f-^ iiLa JjSy jl^ I Jul L^s^oJl Sj^-i £)^L> dULJ 
jL^r ^1 jSC ij .jVl <j&-\ jLJ^M jji?- iw Juij *yrj* j»*2\ lifcj 4j&# Jj^ j& U^ Oj^aJl 

: Lw jj) I uL**b .—J+0JJ L ^j i) ^PjyOj j^aJlj ^u-wJi 4*>l^- <JaJl^- <Jai£ 
V All ^Jj-^aJlj *^~Jb j^l^-l j^uiJl ^yu ji 

jj^kJl olj^l Jl *^u«j jl Uy- j* jl^JVl ^aljJl iUJl lift JiaU^j nil J^-l^ J*rjt ^JA\ j* 

V 4^jJ I jjAj3 1 4^kj I j /fJj j I S jJjl I 4J j i UyJ I ,JL*ijl I j I 

Ail Jl cJbJtf <jydlj Ji^lj ca5^I J S Jj^-jil 4J-I *LaPVl ^a 40l£!l £jb^iul oljU^li 
Jlp uf S*IJ> Jf^k JP All J Sjj^tf jl 4yb^i0l SjUo^M Jj£ 4j4^ ^ $&i jl *jdlJ J^J 
lAjJL^ Jl j& V^Vl ligj jUy4flJp-i)LA J&j ibjJ-\ ^LwiOl jl 4ijJ-I ^b>Ajl Jlp jUL?-Vl 
*.k z * v j j^l?- ^Lkj All ^J Jl?-jj <U*i/ V All Jy^"l^ ^<w%*J jl (Cjt j I /%-Jj ^JJl 13 <j^ cj JUA Q ^1 jj 
V aJutdl aUiJl lla^j^u jl ccAJljl jiljl iff- jl^rU-l Jj^ ♦JJlj^JljjUaj^l 
(jf Oy^l Jl r Is^i ^ r j^Ili t(H^-l (W^l ^1 ^^ c^^' r- J^ 1 ^!^ L° ^JLSsLl ^UiJl Ijjb jl 
lift jl U^-.dJLJi j^ J^yl jA UJ jjS^dJ All Jl -bstj Vj jh ^ jiVl jl -Is^ji ^jj^j 
jjjjl Jj^jj I JJ I j^udJbJj V^Jl b^l jl oUaP^I j^ J^dl All Jl Sj*j ^ aJuHI iilkjl 

. 4Uwo*^l oJLft JIp ^bbr^l JP S^UI jA 1^ K Lfi\ J I J^Jfiji 
jUa^l *Jaz*j All jjo 4y^a Olj^U-wtuo aJt^i c4wJkJl ^La^-I oJia aUl UU^iji J I jLJ^/l ( JUi 
^J t3^*i t)» l)LJ>?I JUdjlgiJl jjij*JI SjJuL jl^J^I ^ftjlj c(^by^l Ji^t ) *-^ jX^j ObjlSol 

.4Jl f^JLij aaJI oJia ^Jp oJu^uj q^J^ja 
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3*dUSJt*fc 

j^aSLj ^J^j V>Jl*Jl JialjJJlj &^l *a l^aStu ^J^j j^ia^b 4*^1^-1 4^kJl L^ycuol JuiJ 
OtjT&lSO ^jjkdl jybl alJuul ^L^Uiil L^ycuJj cvJbOl JS>\j&\ *a SLJ-I L^b JfJUxLl la^SsS 
jl 4JLaJ^I JlSw^l ^?-j C~2 Ol^wtxl jlSTkl Jj^-j aljJulj 4ijJiJl dJLft IgJl jPJtf ^1 jjk^l 
j-c*> ^1 ^^bcu^JoJl jP ,J^I ^JJj^ jl/J^J^ v-~«Jl ligJ cTtjjbJlj-vP SL^tJj ^^Sa^ojJt Olil^-I 
C*£ol ^Jlj **jbJl ^vP ^y-l &kj^ ^*pl ^ ^jay jl Ju/^j 4 Ui*Jlj JbOl J^-ljS *a L*a$\~js 
d>|jb-Vl %rU J kjiaJl aJu* ^ J^ <-**?& }\j*p\ ^^ J^J -Jj&l jS*/ o^j^l J' l^^y 
. frUUilj JlaJl Jlp a^cA <U b ^u^kJb Jla3 ^1 (%4^tJ <UoJj J^^U^ji j^uJl £)Laj 4*Jl*jl 

^LjjjIjlJl^cyuj ^^p! VUafl ^lil^AJb 4)U^a U £olll 4*>jJdl ^a *^b <Ub lAj^ijJ^J Ol^JM 

Richard Lewontin JujJ* j^ij ^jh ^ c^LLJl &Jil-\j OlgJH oJift JjjW ULHj 

jA LgjLbUjIj £olil &LJLiJb Jf-~*Ll jU^M life J liLoLgj JL*a *L£b J^JJJ c^oUb ^ajj J^" 
.cOj^Laj JbOl OpIjS j*Jj .ibOl J^AlJaJl **oi- 4jOU p^feliaj £ola 0\jy«Jti MJ U#*J ^J6\ 
&ISO &oU oljjuJS ibsJtV kjU-l Ol?o^l l£0 ^jJu£*AJl LoPi c-*^ jA ^olib jllail Ulclj 
Olru^adJ ?uo~J & 1 I Jul jS^c ^ UiiaA h^fi l^p^p £olll JjSOj cUllp fjJerj* ^l^feljkJl 

62 ."Ol^l^-lj Jijwj jti^JVl 

j^yuj c *Li*Jl frVj^J 4j»^UI £iJliJb ^^P^l iLfjVlj 4jUPjJJ| ^Jla j*&w OUlSOl dJLft J I 

jj^Jlj Olilj^Jlj ^Lwwo^ljj^JaJLs'LiJU^I p IjJVl j-aOu*All jl ^1 JLJ-I iljil ^>?-j c-^-vo 

^a UU j^jbo ^li^P^I life jl 2?ljilj .Jf£l><2Jlj JLP^Jlj j^Jill flails' VuJ? >lj£ ^r^H Si ^' 

jt IjuI j£c v " jt^iloA^ 4»j^- ^IjT jp jjni I j^ l^ljU oyjjjlJ^I jl *^! c Ji^lj J4^l J^ly 

Jpt?- Li ^a CUAL?- fj;\ 4J Jl?- V UPj L*\xj> V SjSjyb OJl?-j jJlJ-l ObjlSOl 431^ J ! cj^wJJtr 
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. 8 6j 8 5 ob*uLAJl , 1 9 9 8 Jjl jjj-ii /^j^l cI~.lAM c>u£sl t j~ill JjSol :^Tja ji~* OjTtuiA* -Mi-J • 1 

. 6 3j 6 2 jb*A»«aJl .19 8 2 t^^l! ab'Ujb ti3jjjjJ t(0j^(j«r ^"^Ij <■■£>£_}* JA~* 4^5 » J^l ^Jj^J-^* 1 t^J 1 ^ 5 g^J* J^M- 1 J*^ • 2 

.241 in^ ,19 9 2 aOjjT jijij-ii jb) :J| ^L> ^ c^lj c*L^lj cJ^Sol co~*-jli (*1*Lh! ^jjj>-?-jU ^>a . 3 

.13 8 &W ,19 8 0.138 iJUil t ijU>i)l Zi£\ /jjkdl J ^Uji O^lT't^j—^ -^ -j^! • 4 

.18 5 &tJLfi ^iSj^sik i^jjI^jj ctUiiJl jlj~»l cUjj (jvSLilj . 5 

. 1 79j 178 C>b*JL^\ ,a\gjjj ^jA ^j* ,c.lM\ j\*l\ Jl j^l ^U J,Ji cj~~iS.I JjSol tjUjj .<bl<jUjS' .6 

.18 6 l&jup ^yk~>Si ^^-jjb-jj ttUaiJl jlj-^l t Ujj J&Ji\j . 7 

. 8 7 kii^ ,19 9 3 oUi^ /j*U ci-oLAM v^Ol t ^l j^ i^ ijj cJjVl 0*>U!l jSlJJJl c_.*uj jj V ju* . 8 

.121 &*A^ ,19 8 8 ol--J ljiji\ m-s&J ^bUjb tjajll ^jjbJ^asi: e£tf"> j-Lo ja~- . 9 

.76 &*jL^ ,199 5 t i»iAw4?wJ tj-iJlj ipLklJ VU jb ij.slj^JjS' t <dJl ij^-j jp 4-JaJI o^ I OliLi^l Jap I Juiio Ji^ iCij£l\j JJU-I tj-jjj-ft 

. 1 3j 1 2obui*i!l,1 99 8 tJ -JJlj ipLklJ ^jJjb t i3jjejJ cOj&l J- 4 i^l J* l~r>!j^l uy lj« ul& u^g :&JaJljJi t jj=ii jSCp 

.jjJUflj.1 9 82 tJ -iJlj4*LJail-.ijv»lS'**»l*rjb :_i^ol^ i^yOl Oj&1 'ji-c^ ^ ' 1 2 

. 6 2 iW ,19 9 1 ^1/ ij-Jj 1 ! '«*^-! *bj U J* 3 ^'j ^ '^>^ ^ • 1 3 

. 6 2 &uL*0 ,19 9 1 t<L~"Lrr : lWj^ t«s^-l tljj U j?u : J*!lj aJU I njjs,?- jb- . 1 4 

. 6 2 i^tfl^ ,19 9 1 t<u->l>r ^jIj t«-&M «-ljj U j?«J : J*!lj *JUI tOj~r Ci^r ■ 1 5 

. 7 &W t^j^.lj LJ^ cSjJal cdLi-w cv . 1 6 

. 5 3 £*jw> ,19 9 5 c^jMwb ^Htjkjj c-UaJI cIjj U Mji uvSLiU" . 1 7 

. 6 2 &uL*0 ,19 9 1 t<u«il>r : l>~JjL! t iiii-l *ljj U j*j : J*!lj -aJLS I njjs,?- jb- . 1 8 

. 5 2 4?iAms ,19 9 5 c^jMsaili ^jk-jt i«-UaSI «-Ijj U t Ujj c^-SL" . 1 9 

. 1 4 4j 14 3 c>b^A^a3l , 1 9 9 8 Jjl jj^-jj /yj^i cV-lAM ^^J| t^^ill ^j^!l i^jA ja~- OjT (U^M Ju V^i . 2 

.128 hxjufi A 9 6 7 jbl /jdjU t l^jJj^J t> «^jJUU Jt^^ldlj-iJljSpUaJljb c^bj-iJl ^l^lo^ 1 -^ t^L»~i ijLisjj .21 

.129 IxJue ,1 9 6 7 jliT /o-jL» da^JjsScdl (j^s-i^JSL-iL* JL^aL iolsJl jJLJlj APLlaJl jb t( ^l^»All JjSliJl t^Uarf- « jUjb* ijLis^j .22 

. 5 l^iufi ,19 9 1 t.4#*i\j?r 'o^j^. t«-^-l tljj U j?u :J*!lj -*JLs I cOj~r d^r ■ 2 3 

.8 1 laxiufiA 9 88 c^iill j 4*LkiJijji-»s'liuL»-jb t ^iU I iUJ I t ^i^ i^^jS'j ^JJ-'l-' cHj 1 * - 2 4 

. 8 2 4?iAms ,19 8 8 cj-iJlj ipLklJ ijji^rl *»"k- jb t^ilil iUll t^jsL. i#~i J £'j *}yyi jijU • 2 5 

. 7 9 4?iAms ,19 8 8 tj-iillj ipLklJ ijjA^I iuL>- jb t^ilil iUil t jjsiL J^tj^j ijy±J> jjjU • 2 6 

.117 &*i-^ ,19 7 7 t*L«-£jl j* ja^ Ar^j *U ^yjkj ■iS i } -'j- 1 ^ •' • Jj • 2 7 

.118 &*istf ,19 7 7 t^L^I j* o^^ 2r"j £Lo ^-yjky &*j -j- 1 ^ •' • Jj • 2 8 

.8 A^Ji^A 996 tj^jjus'^jji ^^^(vJpil^JLAlJjtSL^-UjjyJuV^i .29 

.49 0&*a^>,1 9 50 i j£il\jieUaksjjL t 4 , \iM\3*j\s :SjjL~g\ t JjVl jJ^I tL^L^yj ^U-^Jlj^boUdLjJu-. .^V JjVj .30 

. 3 4»ii^ ,19 8 8 cj-iJlj ipLkb ij^rl iwlr jb c^ilil iUil t ^>J~o u^-JjS'j ^jjjj-- jb 1 - • 3 1 

. 7 6 kuUtf ,19 9 2 tv«^i! ^L" igjJi t 5ilil ^-Ty • 3 2 

.115 kii^s c^Sso»Vl f>t!l iUisS^ t Ob>l cj^jl .ji.i .^ . 3 3 

.12 8 i^M* c^Sso»Vl •jinil iU i^SCo cOb>l t j»Sil .ji.i .^ . 3 4 

.13 i»LA*s ciiCi^Vl ^jLdl iUi^Co cObji-l cj^ol .ji«i .^.35 

. 9 3 inji^ L<£jjh\ ^»jL0l iUi^U cObji-l (j^ii .ji.i .^.36 

.16 6 is*i^ A 99 5 t ^j*>lijlj ^jjL?-jj ^UaiJl «.ljj U t Uj5 u^>~-Ij • 3 7 

.19 8 2 JjLI /jv*-- 1 '111 jt^j^l <tHL»° -fl <j5-^* • 3 8 
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